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T he war IS previ^nting repiensshment of stocks and if you have difficulties n 
obtaining vowr requirements now fron the umited supplies available 
please remember S N O WC R ET E ’* and “HIMALAYAN*’ 
WHITF and “COLORCRETE” COLOl'RED CEMFNTS wuS be 
here iga'n a^ter the War to brighten better b nldnigs in the days come 

KILLICKaNIXON 

COMPANV 


MOMC SrftE-ET, fobt; bombav. , 


4 L 50 WFORTUD BY 

%LMEn LAwniE & ro 

Clive Street. € aleutta 




Ijiiliaii Joonuil 


Jannarsir IMS 



IWDIAfll TE 4 


The production ind export ot Indian tea ha*: i^roMn a 
niii5i<>p-*^jld djt I *e la<T cenrut^ India jj> al’cadx the 
Urge's^ w )rld supplier ot tei a^J *hc «ndui>tr\ continue^; to 
make *'ap«cl stride^ ★ ★ ★ ★ 

•‘LVLRE^T ASBESTOS ( LME\T is used cxtea> 
‘■j\eK jn tbe mdii&Tn t^or building construction on tea 
gardens because it 1 eqaKe^^ no niaintcranc-, ib liaht, hie- 
lesi'^^iPg rot and ^e^ ii*n p^oof Owing to its %Lrsa»ihtT 
and adapiabiljt\ me output >f'‘ E\EREsT ' \SBESTOS 
CLMPNT lb being ab<oibed for v ar-timc needs When 
ptacc leuras “I" ERESr’ ASBESTOS CEMENT 
I aj-a n he ^t\aJaok Ci'vai?n consumption ★ ★ 



ASBISfUS BEMi.MT 


“EV5REST’ ASBESTOS CEMENT 
• SIGSiX " CORRUGATED SHEETS “ TRAFFORD SHEETS 
RAINWATER GOODS & FITTINGS 


■•EVEREST" ASBESTOS WOOD 


Issued bi 

ASBESTOS CEMNT LTD Hud Office KULUND, BOMBAY 

CALCUTTA P O Box No 3Td MADRAS P O Box No 3S0 
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THE SIXTH INDIAN ROADS CONGRESS 
DELEGATES INSPECTING AND DISCUSSING 
CONCRETE HAUNCHES ON THE POONA- 
BOMBAY ROAD WHERE MILLARS* 
CONCRETE MIXERS WERE 

EXCLUSIVELY USED 


MILLARV TIMBER & TRADING 
COMPANY, LTD., BOMBAY, 

STOCKISTS OF CONCRETE AND ASPHALT 
MIXERS 


R 1 W 

“TOXEMENT” 

IN POWDER FORM 
FOR THE INTEGRAL 


Manufactured by 

TOCH BROS. INC, CHICAGO, 

USA 


WATERPROOFING 

OF 

foundations, bridges, piers wails, floors, 
reservoirs, pits, concrete constructions, etc 

For full particulars write to 

Thy S*!. A/!<ints — 

THE 

ORIENTAL ELEC. & ENG. CO., 

Norton Buildings - CALCUTT A 
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GOODYEAR 



TiUWBETt (iOOVS 




PROCMSS 


Although the supply situation is steadily improving. 
It is wise to anticipate your 1945 reqiurements now. 

Write us to-day — we shall make every effort to expedite 
deliveries of Goodyear quality mechanical rubber goods — 
either imported items or those locally manufactured 
under Goodyear technical supervision 
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RASHID KHODADAD & CO., 

POONA 

Setting Agents jor Deccan District, 
Portuguese Goa and Karwar District 

THE 

CEMEHT MARKETINC COMPANY 

OF INDIA. LTD 


Who are the Distributors of 

A. C. C. & DALMiA CEMENTS 


( Guaranteed to exceed the requirements of the British 
Standard Specdicatfons > 

JROOF/NG5==r-_====^-_==r:^^ 

' [ 

Engineers and Builders ail over the Country ' 

today specify either EVEREST” ASBESTOS , 
CEMENT - BIGSIX ” CORRUGATED . 
} SHEETS or EVEREST “ TRAFFORD ” 

I* SHEETS for their roofing problems / 


For CEJLI\GS USE 

“EVEREST” ASBESTOS WOOD 

•• EVEREST " Rainwater 
^ and Soil Pipes and 

Fittings are extensively 
used 


. Ready Stocks of “EVEREST” Asbestos 
Cement “ BIGSIX ” SHEETS, “ Trafford ” 
Sheets, “ Crownit ” Superthirteen Sheets ; 
: and “Crownit" Corrugated Sheets, : 
! Asbestos Wood, Rainwater and Soil Pipes * 
: and Fittings, etc , etc 

*•••« . » .v 4*4 • «*• * 4**44 •*» * 4*»«* •••• '•4 »4 •t*# 4 »•* 

RASHID KHODADAD & CO., 

POONA 

Sellirtg Agents for Deccan District^ 

Portuguese Goa A JTffWor Disincl 

FOR ASBESTOS CEMENT LTD., 
BO M B A Ya 



WHY 


STEEL WINDOWS 
AND DOORS? 



Let us help 
vou m your 
post-war 
building 
problems 


Steel windows and doors offer the least 
obatructioii to light as compared to the 
old^ashioned wooden windows They 
have that neat, slick appearance which 
goes so well with modern buildings 

Steel windows and doors can’t be attacked 
by white ants or other insects Our 
steel windows and doors are made rust* 
resistant by a special spray 

Factory -made, standardised steel doors 
and wmdows need very httle after -care 


B. R. BERMAN & HOHATTA LTD. 

VULCAN IRON WORKS. KARACHI 


UNIPLASTIC 

HIGH TEMPERATURE 
INSULATING CEMENT 


★ 


EX STOCK 

WILLIAM JACKS & 

COMPANY, LTD., 

HAMILTON HOUSE. - ■ - BOMBAY 


Unipjastic a plastic insulating 
cement which is highly efficient in 
reducing heat losses at all temper- 
atures up to I900®F It can be 
applied to practically any surface 
such as pipes, boilers, furnaces, 
etc One recent installation 
of uniplastlc is saving 150 gallons 
of fuel oil per month 
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B LAW -KNOX 








The world Wide Blaw-KnoxOrganisation pioneers 
the needs of the builder and civil engineering 
contractor BI aw- Knox Ltd has at its disposal 
the vast experience of .ts associated American 
Companies in progressive research and 
in the developing of machines to 
supply the needs of today 
and tomorrow 
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AU fommunicoti^iM rtgarding Eduorial moinr thould 5e addressed (o tfce EdiioT aritf vN tAo^re 
ji«rfaimn^ to Advertisementf to <Xe Manager The tsidian Concrete Journal^ 29^ ffamean 
Street Fort Bombay 

SL BSCJ{IP7 lOyS — 46 8 ptr co/y or iZs 6 0 per annum in fnJia, Rs 8-8 abroad 
ConiriAufions to this fournol and photographs for reproduction are invited and all lAow 
aerrptrd n lU Ar pmd Jvr 4U surk contrUnittons and photographs must be accompanied by a 
stamped addressed envelope otheruise their return, if nol accepted, cannot be guararueed 
yame of the tievs, expressed in this Journal, sko^ be canfulcreci as necessanfy diose of The 
Concrete Association ^ Jndvi or The Cemeni Aforheiinj Co of India Ltd 


'T^habedl oo tbe 15th of eaeh mnnlh 
for md on hehalf of llie Cement 
Morkefnig Co of Indui, Ltd , hy M H. 
Gngmeerf B A ^ B Com j 20, Homom 
Street, Fort^ Bomboy 
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H S Bailiwa)a,BE, MIE. (iDdUi), 
M I Struct E , M J HLE (London) 


rONfTK^yS 

Editori^tl News & Notes— 

Health Ac Roads 

The Architect's Sphere m Town Planning 
Aon U Like The Road Ahead 

L S Marines Build Soil-Cement Roads in Traming 
Course 

High Strength Concrete 

L'nusual Design of Concrete Flight Hangar 


PILING AND FOUNDATIONS 


DARE HOUSE 






i • imiKC 

' i ■SSl'l 

I v'lyyusl I' MJii- 

I ■■Hoa i Illiri 




EXECUTED BY 


SIMPLEX CONCRETE 
PILES (INDIA) LTD. 


CALCUTTA 


MADRAS 


Index to Ad\t!sihaew» 


AU India Spring Mfg Go 

Ardeshir Namdar Irani & Go 

Asbestos Cement Ltd 

Balmer Lawrie & Co , Ltd 

B B & C 1 Railway Inside 

Bengal Miscellany, Ltd 

Bird & Go , Lahore, Delhi & Cawnpore 

Blavt-Knox, Ltd, 

Braithwaite Bum & Jcssop Gonstrn Co , Ltd 
Britannia Building dt Iron Co , Ltd 
Burn & Co , Ltd 

Callender's Gable A Construction Co Ltd 

Garlick & Go 

General Motors^ India 1 td 

G 1 P Railway Inside 

Good A ear Tyre & Rubhei Co (India) Ltd 

Harrisons & Grosfield, Ltd 

Heatly & Gresh )m, Ltd 

Henley's Telegraph Works 

Herman & Mohatta, Ltd , B R 

Jenson Sc Nicholson (India) Ltd 

Kilbck Nixon & Co 

Macfarlane & Co , Ltd Inside 

McKenzies, Ltd Inside 

Millars' 1 imber & 1 rading Co , Ltd 
Oriental Elec & Engineering Go 
Planters' Stores & Agency Co , Ltd 
Rashid Khodadad & Go 
Rawlplug Products (India) Ltd 
Simplex Concrete Piles (India) Ltd 
Structural Waterproofing Go 
William Jacks & Co , Ltd 


front cover 


xh & xiii 


I back co\ cr 


s front cover 
j front co-ver 




EDITCI2IAL NEWS & NCTES 

HEilLTB AND ROADS 

The I R T D A ha^s sent the lollowing memorandum to the Health Snrv’-ey and De\tlopnf)ent tommittee, 
stressing the intimate connection between the means oi communication and health de\tlopment in tUib couuirv 



Civilization implies improved standards of living and health, better education and the substitution of 
science for superstition Without communications, civihsation caimot advance Health knov\ ledge ard htalih 
service cannot reach the people — ^Doctors cannot reach patients— Patients cannot get to Hospitals— Industrial v^orkers 
cannot reach the countryside 

The following analysis shows how roads- are essential for advancing public health Malnutiition heads the list 
of India s ills and mention, of it recurs again and again The onl> antidote is better nourishment 


MAUNXlRinON 

Mainly due to ^3) Physical obstacles to 

(1) Povertv movement of food 

(2) Ignorance stufis 


It has been proved that Communications improve Iht tconoti k 
condition of the country They carr\ intcihgtnce linpTo\ti! liaii'^potl 
will provide, especiallv for industnal and urban areas nouns] uncut now 
not properly av ailable lh:ospent> and a mort balan v ed < lict are depc ntlei 1 1 
ujKin adequate roads 


MALARIA 

\\ ithout doubt India s major public health 
problem 


Roads will improve standards of malaria control 
Preveniue Read> access by skilled anti -malaria ptrsonnol iin 
proved drainage and vegetation control ansing out ol higher igru iiltural 
standards , adequate ' ' quininisation ’ 

Improved personal resistance due to the chmiuation of malnutrition 
mentioned above 

Cwaim Readv contact with medical attention and drug^' ind 
prompt ev acuation. of cases to hospital treatnu nt 


INr^Nf MORT\in\ A MOrHEIt C\RE 
ly^q- Infant mortality per 1,000 live births 
Heaths from child birth duru g the same vear-- 
loughlv 200 000 


Communications b\ bntigmg education and kniivvlukgt will spoed 
the elimination of superstition ^nte natal and pu'^t-natal evre will bf 
more rcaAlilv av aiiable for the mother 

Ho&pitdls will be within reach for the diihcult ca^es Improved 
diet will increase the chances of surviv ai of the infant 


RTMDT.MU S 

rpulemifs sweep awa\ tens (>f thousands of lives 
anmuillv 


lliRKKCULOSls 

(creatvst mcid^-ncc in urban arei^' Total recorded 
deaths in 10 39 95 38b 


SAxn vnox \m> hagiene 


MEDIC A 1 SbKMtIS 


Rrompt and energetic curative atid preventive treatment thu 
onlv wav to stifle an outbreak of epidemic disease This means ru'^lnn,; 
the necessarv staff and equipment to the scent, wJiuh postulates uicquait 
and speedy means of transport Iseither exists wliere there are n(? rrwd'i 
Improved knowledge of hvgiene will reduce tlu incidence of epulcnin 
and unproved personal resistance due to improved lUEtritinn will icducc 
death rates 

This scourge preys upon the undernouni^ln d but apart tromcoiiuitmt 
mg to au improved diet, adequate communications svould reduce i)vci 
crowding in urban areas and would enable imlusinal and citv worktr^ti» 
get to the umntrvside more frequentlv than thev do 

Dust, which can be practicallj'' ehminatecl bv iiiodern road surface*, 
is a contnbutoiy factor to tffis rlisease 

Axiomatic that improved transport winilcl facilitate uetc^ssarv 
developments in sanitary services , increased knowkdf^e uotiid encourage 
improved standards of hygiene 

The greatest obstacle to improved medical services in comitTv di*.tnf ts 
Is the absence of Communications 1 )< ictors cannot cov cr cm uigh it rntorv 
under present conditions to make a practice pav properly Rural silua 
tions are so remote from all the amenities to winch ni up tu dale voung 
doctor and hes famdj are accustomed that, ev cn it a living coukl bt made 
the extreme isolation of hes situation often drives him back to the low 11 
Roads are the only solution to this twofold problem of 

^a) the doctor reaching the patient and im t <rr,cf and 
(b) the doctor retaining sufficient touch with the onSide wonl to 
make his practice anything but immolation not onlv for him 
self but for his wife and familv 


^EJr:RiXAKV SFKVlCrS 
AGRICLLrrRAL SERVICES 


HOLIDAYS rOR LRBAX AXD INDUSTRIAL 
V\ OKKi'RS 


Ihese two services have a direct connection with I he diet and litalUi 
of the nation At the moment their efforts arc urcumsi^ribt^l bv the 
difficulty of reaching the countryside owing to the absent e of roads 

The'necessi'ty for adequate hohdavs and change ol scene ior uiban 
and industrial workers has been recognised everywhere, but it is not otlcn 
appreciated how considerations of transport 111 India hniit 

(a) TJje frequency with which workers can Uke holidavs m their 

country 

(b) The opportunities for a " rim m the countrv w Inch means so 

much to the town dweller m other parts of the world 


Kate — All given relate io British Mta only 


The beneftts of the lowly bicvrle should not be 
this question of roads and holidays and health 


ovcT looked in con&idcnng 


7 *he 'leader' Allahabad, mils issue of the 22nd Nov 1944 in commenting on the above and stressing the value of publiciti given 
to the facts as’ shown says '*411 proves that no scheme of national reconsirucUon can yield ihe de^red re:^ulh mjjA6s Me 
development of communications occupies a portion of high priority tn U 
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*THE ARCHITECTS SPHERE IN 

TOWN PLANNING’ 


A talk given by Mr. CLAUDE EATLEY, A.R.LB,A., F.I.IA., to the 
institution of Engineers (India), Bombay Centre, on 2Sth October, 1944. 


I WILL start my talk this e\enmg 
-with a quotation troin a verv 
thought •■pro\okmg book wluth T 
hope ^ou wjU all read— Sigfried Giedion b 
— pace, tinit and afch it n tut t — 
published by The O'^ford Uni\ersitv 
rVess m T943 — 

A good share oi the misfortune of the 
last centur>^ Game out of its belief that 
industry and technique bad onlv a func- 
tional import uith cj emotional content 

" To bring this fact in consciousnobs 
to try and overcome it, is closch connect- 
ed with th^ outstanding ta*?k of our 
periods , to humanise— that is to re- 
absorb emotionally — ^what has l>een creat- 
ed by the spirit All tlie talk about 
organismg and planning is ^'aiu when it is 
not possible to create again tlie whole 
man uiifractured m his inetliods of 
thuikuig and feeling ' 

To a great extent that is the " Archi 
tect*s sphere " m Town Planning as well 
as m building — ' thinking ' mac plan 
a “ safety >first ’ town from a traffic or 
even, a material— health point of view 
but, onlj , " feeling ' can humanise it 
Among other things the Arihslect 
must act as the ' sky -pilot ’ of the buiid- 
lug brotherhood of Town Planners 
It IS he wdio mu«t be the pointer to 
clearer and highei ' thinking and feel- 
mg ** In tackling t\eT> one of the 
problems, from the planniug of a cottage 
to that of a mansion, a block of teiienient^ 
or of flats to that of a large municipal 
buildmg or a governmental office it 
the Architect s province to consider aspect 
and location, to anahse or zone to asso- 
ciate or dissociate lEdctofs according to 
then relative importance and ‘ user ’ , 
to studv communicatiou and mtercom- 
muuicabon between departments or siutes 
and finally, to make the whole problem 
by the study of scale and functional 
significance into a unified whole There- 
fore I venture to assert that, both bi 
trammg and by practice it comes natural 
for him to exiWge lus pur\iew to the 
treatment of regional planning to new 
town l&y -outs and to, e\ en, greater 
schemes, dealing wnth the inter-relation 
of district and district and a? days go 
by, to problems of intercaiiuecticm of 
country to country, until, ultimately 
with complete mtemationaUsm, town- 
plannmg will become world -planning 
under an mtcroational comity of nations 
organised for the service of Humanity 
With a capital “ H ” Even so those 
primary pnncijdes, which planning 
teaches an architect, stiU prevail For this 
the need is not for a " robot-franken- 
stein-monstermmd/* m which the effi- 
ciency of the machine becomes man's 


master but organisation tliat shall equally 
satisfy the complete man together with 
that inmost yeammg for ** feeling,” as 
apart from thuiking, * call it *' soul " 
or *' religion,” ” art " or ” beauty,” it 
mattei's little as long as the inmost 
consciousness of each one of us, lu our 
quieter moments, testifies that the urge 
for something of fte sort is there, however 
suppressed, either by seU-couscious re- 
straint or by the distracttons of our 
environment 

Such a return, from mere invention for 
the sake of material production, towards 
the w ider horizons vv hich Cur nature calls 
for, must needs alter our view-pomt on 
many town-planning problems 

The prospects of speedier transport, the 
carrying of the primary factors of water, 
light, power and fuel, mcare easily over 
vaster distribution areas, the revolution 
m modem ideas of communal securities, 
tend to practically revolubonise our ideas 
in regard to the very existence and pur- 
pose of towns and cities, as such 

The origmal function of the town as a 
defensive co operative unit is fadmg very 
quickly For generations we have seen 
signs of its break-up — for uistance, when 
old Ambar came down to new Jaipur, or 
when the defences of Bombay Fort dis- 
^peared to remain as street names only, 
Lisbon Road, Rampart Row, Gunbow 
Street, Marine Lines Lanes, Picket Road. 
Church Gate, Bazar Gate and so on , it 
IS going today, with the pulling down of 
the Ahmedabad city walls and their con- 
version into widen^ tiaffic-artenes, let- 
ting God's good fresh air into, instead 
keeping it out of, the City limits 

In the old days the donkey, bullock 
and can^l piack-animal, or even the hand 
cart, were the gauge for the width of the 
streets and tlie very slowness of such 
tra& necessitated the restriction of the 
city's si/e and led to its congestion 

During the onslaught of industrial 
revolution, it was natural to try and place 
the new railway station near the centre 
of the city, to place the factories as near 
to it and the docks as possible and the 
workers m those factories near then 
workittg places 

Never mmd, if it meant their living on 
half reclaimed marsh land or being packed 
into cheerless tenements with hi^ flights 
of stairs to dimb at the end of i^ir 
arduous day's work Only the rich 
could afrord to spend a little time on a 
somewhat longer journey to and from 
the {deasaater surroundings on the West- 
ern outskirts of the town and, thus, 
confosiQi} coQgestioa grew a place and 
ultimately resulted m such an upside 
down world that the workmg class neigh- 
bourhoods became the m hmd 


value and rents soared m exactly the \ 
reverse proportion to the ability of the 
inhabitants of any particular neighbour- 
hood to pay them One roomed tene- 
ments, cl^wls and back to back rows of 
mean little houses resulted not in Bombay 
or India only, but throughout the mdus- 
triahsed world 

Nowadays, conditions have so changed 
that, with the possibilities of fast trans- 
pcfft, by buses, trams, electrically driven 
suburb^ tram eifher on the surface, 
above it on devated gantreys or in tubu- 
lar railways below it, distance Im been, 
to a vast extent, eliminated by speed 
and, from an econonuc point of view 
alone, it is often wiser to establish fec- 
tones and tlieir labour colonies, replanned 
on raodem lines, somewhat more re- 
mmiscent of their mulak-viHages but 
idealised, with healthier surroundings 
with satellite settlements just off the 
mam artenal roads or railways with green 
belts of agricultural land between them 
and tlie old city, where fresh vegetables 
can grow and tows may graze , and, if I 
can foresee any tendency at all, it will 
be more and more on some such lines 
The congested, lU placed, obsolete 
factories, with their surrounding work- 
peop^’ slu ns, will be demolished and their 
sites Will become ample parking spaces 
and restful gardens, few the benefit of the 
few who must needs still live m the town 
for commercial or busmess reasons, the 
middle man. the trader and the profes- 
sional Some of these abandoned sites 
will provide playmg-fields for the se- 
condary schools and the universities, 
some will afford sites i<x libraries, art 
gEdlenes and museums, which must 
naturally arise with the mcreased cultural 
demands of a pieople living under un- 
pMToved conditions Mean dwellings a-nri 
streets encourage mean outlook on hfe 
while the reverse conditions encourage a 
wider and higher cultural outlook 
The towns will become, more and more, 
Civic centres— 

Professional centres — 

Trade-control centres — 

Co-operative shopprag or Marketing 
centres — 

Amusement and recreational centres— 

To them the surrounding satellite village- 
workers and their farmer neiglibouis can 
resort, during their mcreased leisure 
hoars, by the quick suburban transport 
services aforesaid 

The sites of these smaller satellite- 
settlements can be selected lor tbeir 
pdeasant environment, often on the lower 
slopiGs of hiDy ground, leaving the lower 
grounds for the cultivators, for whem they 
are better suited The dramage of these 
satellite villages will then be a sunplef 
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problem and will help to solve the problem 
of irrigating the neighbouring green-belt 
cultiv ated-area and keepmg its soil 
properly fertilized 

Another advantage of this industrial 
exodus from the towns will be the relief 
of traffic congestion and the ehminatioi 
of the present ever-recurrmg problem 
of the expensive process of widening exist- 
ing streets 

\\lkene\ er a building, through old 
age os fire or other cause, has to be de- 
molished, it should be the Bub}ect of 
an inquest, or enquiry as to whether its 
site could not better be utilized for some 
public purpose, for instance, if it adjomed 
a temple> a inusjid or a public building 
or a school whether it would not be better 
used as a garden or a playground And 
not until such public enquiry has been 
concluded, should the pnvate owner be 
allowed to resume possession 

Such matters would I consider, be 
better settled by a kind of unofficial jury, 
consistmg of non-official citizens, repre- 
senting perhaps, such bodies as architects, 
artists, and educationists, in then* cor- 
porate rather than their mdividual capa- 
city, with no commercial axes to grind 
and with their broader-based outlook 
lo guide them, a careful census of all 
the interesting buildmgs m the city should 
be prepared and kept up to date mchid- 
mg the bn th places and residences of 
notable citizens who ha\e contributed to 
the city s real welfare and brought credit 
to Its traditions 

And when I speak of ” interesting build- 
mgs I would not confine myself to 
those illustratmg or contuiuing, the fine 
old building traditions of the city or 
district but any fine modern buildings, 
which hii\e received the general com- 
mendation of competent judges of such 
things for I visualize m my post-war 
planning, a general increase m the mdi- 
vidual citijsen's appreciation of what is 
going on in his city, including the public 
acknowledgment of any outstandingly 
successfully designed buddmgs and a 
graded remission of tlie general tax on 
those buildings contributing to the 
city s adornment and, on tlie other hand, 
a super-tax on any structure whose design 
or dilapidation detracts from the attrac- 
tiveness of or, e\<n disgraces, its neigh- 
bourhood In this way we shall find a 
marked dt crease m the present indifie- 
rence exhibited b> house-ownois and 
tlieir tenants, m tlie property they own oi 
occupy and a corresj>oudmg increase m 
good citizenship and the growth of a civjc- 
sense Tins might soon lead to some 
discrimmalion as to whai sort of men 
and women were selected and elected to 
represent tliem, and a severer public 
scrutiny of the motives and results that 
rawierlay and eventuated from their 
conduct of the public affairs of the city 

Arising out of this subject a like i evo- 
lutionary change must take place m the 
average citizen's reaction to rates and 
taxes They must not be regarded any 
longer as impositions, almost as commu- 
nal fines and penalti^, but as contribu- 
tions for services which can be so much 
more economically rendered communally 
tlian mdmduaUy 

Fancy the enormously increased ex- 
pense and the awful chaos that would 
result if each of us had, every day, to 


remove his own excieta, to fetch his own 
water, to pave, hght and clean his own 
bit of street We have enjoyed these 
primary sei vices so long now as to, almost, 
accept them as gifts from Providence but 
to the people in many European ami 
other war devastated cities the conse- 
quence of the break-down of such facili- 
ties must have brought home to them 
their unestimable vine 

tt Will not be long, I think, before such 
services are greatly extended I look 
forward to the dav when not only water, 
drainage light and power but, also, air- 
condibonmg ^either for warming or 
coolmg) vacuum-cleanmg and a great 
measure of communal bathmg, dhobying, 
cooking and of creche-service will be 
provided on somewhat similar hues and 
so leave us and our wives free to do our 
own work the more efficiently in the 
house, the office, the shop or the factory 
and at the same time to have more time 
to keep our bodies At by recreatitm and 
our mmds fit by cultural pursuits 

How tragically ridiculous it really is, 
for each little house-wife to have to bar- 
gain each day for her tiny scraps of house- 
hold provisions, to take them home and, 
m many cases, spoil them still further by 
her amateur ccKiking, under almost 
impossible conditions over her own little 
chula, with her own httle, relatively costly, 
quota of fuel and, at the same time 
attempt to undertake the specialist duties 
of nurse, often m the dark and totalH 
madef^uate surroundings of a single room 
tenement 

And yet, with a httle foresight and 
adjustment of prejudices, clubs could be 
designed, with specialist services by a 
properly trained personnel to do all this 
cconomicalK and effiaently, each for its 
reasonably small commnmty a new form 
of joint family, but this time voluntary 
and ternunable * Far wealthier com- 
mumlies have tried out such schemes, 
in their residential clubs, hotels, service 
flats and found that services, which they 
could nev'er have hoped to enjoy as 
individuals, were at their disposal on 
\ ery reasonable co operativ e terms 
Among tiifi lower paid w^orking-classes, 
the advantages would be even more 
advantageous 

I well remember, in my young days 
when the train neared almost any large 
middle cla^s town watching from its win- 
dows, the iiinurntrable httle oblong pat- 
ches oi back-garden each perhaps, about 
40' V 80 feet m extent and surrounded 
each by its own httle bnek walls dividing 
it from Its next door neighbours Some 
such httle patches were bravely tended 
and gay with flowers but many were 
woefully neglected, untidy little jungles of 
junk with, perhaps a rabbit-hutch or a 
hen-house m one corner and, almost 
always, wrtth the house-hold hnen hang- 
mg on the hne trying to get dry but 
getting smuttier and smuttier, from the 
smuts of passing trams and of the hundreds 
of little chimneys of the httle kitchens, in 
which overworked house-wives were, 
each, trying to cook the family meals 
Now that phase nas to some extent become 
obsolete and joint gardens, restaurants 
and properly equipped laundries and 
drying rooms have to some extent, taken 
their place 

a 


As I am speaking to the Bombay 
Centre of your Institution I thmk I can 
best drive home what is in ray mind by a 
few home truths culled from local condi- 
tions and instances with which we are 
most familiar 

Even m my time m Bombay I have 
seen tlie growmg appreciation of the 
public garden, play-ground and pro- 
menade and I am convinced that more 
and more people will realise the growing 
potentiahties of the other communal 
services 1 ha\e menuoiied 

One of the most striking examples is the 
rise of the Indian cmema \\Tiat an 
enormous influence for mass education, 
which IS so tlifferent from mass literacy'- 
the film and the wireless might together, 
exert if only the right people put their 
heads and their hearts together to will 
it so 

We often hear the Back Bav reclama 
tion referred to as Lloy d s f olh’^ but 
have we yet realised the proper scheme 
of assessing such undertakmgs Living 
on Marine Drive I glorv in the advantage 
taken of that sea-lung by all sorts and 
conditions of Bombay's population I 
know friends, hvmg in the crowded 
bazaar and congested areas of the city, 
who make pilgnmages there by tram and 
bus, taxi and car in order to gam all 
that wide honzons give in physical and 
mental refi eshment . I reckon that, most 
day's 25,000 people enjov such relaxation 
Put it at, only, 2 annas a head and it 
represents an asset to the amenities of 
the city of some ten lacs a year 

Go and see the appreciation of that 
not-too well-run pleasure garden, Vic- 
toria Garden, and, again, assess its 
monetary value in the enjoyment it 
provides lor its lowly vLsitors and their 
children Add the quotas of the various 
Maidans, of the Cricket Stadium and the 
University Garden and you wuU realise 
the " worth-while ness " of multiplying 
such wealth-making because health- 
making, assets in our city s more con- 
gested parts 

The MuuicipaUty s Engineering De- 
partment IS hard at work now, trying to 
get a decent regjoual-lay-out for the few 
acres of blast desoiated-area, to the West 
of the IGiiIway and just Jiiist of Mohamed 
All Road, which was swept, almost clear, 
by the occurrences of 14 1-44 But why 
not turn these acres into a httJe ' garden 
of memory * to those who lost their Uv'es 
m the disastei and to the good God who 
prevented the usual wind arising on those 
ievv nights and sweeping the fire through 
a much vaster area of the most densely 
populated areas of our City ? 

Government has borne a considerable 
share of the loss to the structures 
themselves and our City bathers should 
certainly not grudge the God-giv eii 
opportunity- to purchase the bare land, 
on our behalf, and turn it into a ventable 
children’s paradise, just exactly where 
such an area is so sorely needed 

A tithe of tlie black-marketer's 
illgotten gains, given as ' conscience- 
money and " no questions asked ” 
would do it and bring health and happiness 
to thousands of the relatives of the 
victims and their neighbours 
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What has all this to do with the Ar- 
chitect s sphere ir town -planning ^ Trom 
my \iew point a %ery great deal, tor 
until we bnng the possibilities of their 
sharing the delights of fresh air and 
healthv t-urroundings, and the feeling 
that the\ have a personal share in that 
achie\tnieni \i\jdly before the men and 
women in our streets, they wiU naturally, 
be indifterent as to whom they send to 
represent them on the Corporation, or m 
the Legislatures and men with \ested 
interest'* of their own often exploiters of 
the \eTv people thev represent will 
predonuiiate, m those C ouncils men with 
a \ ision limited bv their nionev bags and 
their anxietv to keep those bags full 

True, the most precious gifts of heaven 
are free, the skv m all its passing moods 
throughout the twentv-four hours, the 
good earth with its natural dress of grass 
and flow ers and trees still waters and the 
everlasting hills but remember also, that 
the biggest ebon Boinbav e\ ex made on 
behalf of its masses wa& the B D D 
chaw Is from which everv one of these 
natural gifts uf God were blotted com- 
pleteh out b\ concrete lou\ res I often 
wonder whetlier the B D 1) stood for 
" Bombav s Oanined Disgrace or to 
put It more rnildk, Bluodj Dark 
1 Jw elimgs ^ 

Thank God no architect had a finger 
in that pie 

Lack of \ision has given us a Marine 
Drive about two miles long with ju>t 
two miles of monotonous fronts over- 
looking httie but the glanng sea 

The opportunitv that Marine Dnve 
presented has been ruined foi ever those 
two miles of frontage to the sea might 
have lieen converted into at least six 
miles of more interesting outlook bv 
setting back tlu centra! blocks between 
each alternate cross road and lavmg-out 
these open spaces as children s law ns and 
old peoples gardens and the w hole result 
would have given scale and digmU to 
what might and should have been the 
finest promenade m the world 

Xow, alas all we can do is to wait for 
nature to bnng its of monsoon sand 
each V ear until w e hav e a w ide expanse 
of clean sea beach stretching from Chow- 
patty to Colaba where children can bmld 
their sand-castles, while their grown-ups 
build their own cattles in the-air or, 
drunk with nothing stronger than ozone, 
take an adventurous journev into happy 
dream land 

The vast area behind this monotonous 
frontage has been ruled off into small 
S3ctangular plots which, if and when 
developed (what a term) will gn e us such 
an infamous monotonv and congestion as 
1 sincerely believe, will result m all but 
the most brazen of the inhabitants of 
those blocks suftenng so chroincaUy from 

clauslro phobia ' that they wilf either 
be driven to suicide or accept such a 
dreary view of hfe as to cripple the whole 
of their busmess-outlook and thus do 
much to stunt Bombay s growth as either 
a commercially, or, culturally progressive 
City for many a generation 

Thank God that the war has given 
pause to this catastrophe 

The only way to mend it, just a little, 
even now, wwild be to make each alter- 


native cross road a service passage, with 
gardens, either pubhc or pn\»ate, on each 
side of it and to set back the buildings 
themselves on the other cross roads, at 
least <>n from the road line If the 
short sighted pundits raise hell, then, let 
these inland houses go up to a hundred 
feet height, so that some of their upper 
fiats can also share some glimpse of the 
sea and let s do away' with the too nume- 
rous and useless gaps at their sides I 
will guarantee, ultimately, a more re- 
munerative return and a healthier, more 
progressively minded population, which 
K far more wo#th while, m the long run* 

1 wish 1 could persuade Engineers that 
the ideal road is not a long straight one 
and that, if any such roads are considered 
essential, they require the most careful 
consideration, to avoid monotony They 
are the most bring of all roads for pedes- 
tmns and are apt to encourage undue 
“ speeding and a false sense of security 
among dnv ers-^^specially ,if the numerous 
cross roads, which the ordinary Engineer 
appears to be so fond of, are persisted in 
Each of these latter is a \en table traffic- 
death trap and more than half of them 
are generally unessential , il you are 
thinlang of the convenience of pedestrians, 
which IS uniisuak shaded cro&slanes for 
them only , can l>e prov ided instead of 
each alternate cross-road 

if vou are still keeping the pedestrian 
in mmd, let us provide more comfort- 
stations/' eac# of them including free 
dressinK w ashing rooms and cool-filtered 
drinking water 

Moreov er e\ erv long straight road must 
have “ focal pfunts ' of interest, properly 
designed to form attractive stages to 
mark the pedestrians and drivers pro- 
gress along It Traffic islands and round 
abouts can afford such points of interest 
and 1 would confine the roadside-treeb 
mostly to such little oases, which would, 
also make grand sites for statuarv, with 
resting places and little flow er-gardens 
aroui d 

In the busier commercial parts of the 
citv they could form shelters for hawker, 
who instead or clattering up our pave- 
ments, could ply their trade there \S hat 
with this fialcrmty and the shopkeepers 
themselves pillar boxes, direction posts 
and utility -standards trespassing on the 
pedestnanb own domain he, poor devil, 
(and 1 am one} is often driven on to the 
road to be dubbed a " jay walker ” The 
edges of our pavements where not so 
obstructed are often overhung by the 
protruding ' backsides ' of motor cars, 
in a most dtsgustmgh rude manner and, 
if I were dictator I would certainly, 
devise, and enforce the use of something 
to prevent such liberties being taken 
with our footj>aths which are, anyway, of 
extremely iiiadecjuate width as it is 

Now we are on such details, why have 
such a number of posts, etc , clattenng 
up our pavements ^ 

The dangers at night are the curbs and 
little low standards along the pavements 
and around traffic round at^uls and 
island refuges Then why not have these 
features properly illuminated, instead of 
mefiectiv'e over-head hghting, casting 
all sorts of confusing shadows If 


swunming baths can be illuminated by 
underwater " flood ” and " spot lights, 
there is no practical objection to my 
suggestion and the modern developments 
m luminous paint lighting and the various 
forras^f toughened glass cubes and backs 
and the development of ” plastics bring 
It well wilhm the realms of practicability 
Street numbers and names could easily 
be incorporated m such schemes of 
hghting 

The ' Architect's sphere ” also, inclu- 
des the exertion of all the influence he 
can bring to bear on banishing advertise- 
ments and uncontroUed sign-boards which 
deface, if they do not entirely conceal, 
our arhitectural efforts to beautify our 
streets It is, often, almost as difficult 
to find the street name, or bouse number, 
as to find the name of a railway station 
from the railway carnage 

If you don t know what soap, or lip 
stick, to use nor where to get it, why not 
have a few exchange-bureaux, where 
enquiries can be easily made and the 
inside of whose walls can be plastered 
tliick with posters and pictures for the 
benefit of those who care for such things 
At present, the advertisers object seems 
to make all sensible people boil with 
anger and resentment at advertusements 
glanng, even from our most beautiful 
mountain-scenery or desecrating the walls 
around our burial-grounds and bummg- 
ghats 

It IS ail )ust as wrath-provoking and 
peace-disturbing as to see our fountains 
without water and our temples and mos- 
ques without gardens and our schools 
without plav grounds 

On the other hand there are still useless 
railings around our statues and our public 
gardens We have stacks of unnecessary 
ventilating pipes around our buildings, 
that could far more sensibly and econo- 
mically be collected into one more central 
and eflectiv e, outlet W e liav'e thousands 
of rusting, leaking, overhead tanks and 
millions of ‘ Waste preventing cistems/ 
the only explanation for wluch appears to 
be a secret conspiracy between the 
Hydraulic Department and the Licensed 
Plumbers 

I would certamlv inrtitute a heavy tax 
on everv soil or ventilating pipe and on 
every overhead iron tank or ladder that 
I could catch sight of from any public 
place or street, throughout the city, and 
I would spend the proceeds on increasing 
the Municipal water-pressure, so that all 
these features might the more quickly 
become obsolete and so save the citizens 
thousands of rupees and the Municipality 
millions of gallons, each year 

The last time I spoke in this strain was 
about a quarter-of-a-mitiiry ago and it 
has taken almost, that time to introduce 
a few traffic round-ahoutb, in the most 
important centres in which 1 then sug- 
gested they were essential , meanwhile, 
too, a few statues have been erected 
without the senseless iron railings des- 
troying their " intimacy " I suppose, 
may be in another quarter-of-a-centnry, 
a few of my tonight’s suggestions may. 
possibly be adopted, Gkid willing If so, 
this discourse, also, will not have been 
altogether m vain 



Indbm CoBcrcto Jowrnal 


Janaarir ISih, 1945 


YOU’LL LIKE THE ROAD AHEAD 


Say fooAye to trttffc Jams, red lights, 
end h/ghwey hazards After the war 
you'If skim cross-country on swpersafe 
sf>se<fway5* 

By JEAN ACKERMANN 

S UPFRHIGHWAYS are m sight 
Ten years after the war ends 
you'll be free to drive to 59 of 
Hi 62 top*ranking U S cities on a ribbon- 
straight expressway, hittmg an average 
of 65, and not stopping once unless you 
want to Wherever you head, you 11 be 
taking the quickest, though possibly 
not the shortest route, for you’ll meet 
no stop lights, no hairpin curves, no 
crossroads, and no urban traffic 

Suppose you start out from Pittsburgh 
for St Ijouis. You’ll probably go around 
— not through — Indianapolis and Colum- 
bus, adding a mile or two but sub- 
tracting city congestion When you 
near St Louis, without disturbing through 
traffic you’ll ease off the highway onto 
a city-service road that lands you right 
m the part of town you're bound for 
You'll have saved wear on your tyres 
and temper, as well as considerable gas 
Something out of the World's Fair 
Futurama^ Three years ago, yes — ^but 
now reckoned m terms of geography, 
employment, dollars, and cents, as well 
as traffic needs, its ready for blue 
pnntmg as soon as state highway 
departments okay their sections of it 
This Pittsburgh — St Louis route is just 





DETROIT'S Davison 
Highway, which cuts a 
clean swath through the 
city by underpassing 
all intersections, keeps 
through city traffic hustling 
on Its way and at the same 
time reduces the conges- 
tion of local traffic. City- 
service roads cutting off 
the mam highway lead 
straight into town. 


NEW YORK’S East River 
Drive was converted into a 
double decker at those 
points where it could not 
be laid in regular width 
Actually this is far better 
design, for it provides 
separate north and south- 
bound traffic lanes 


one branch of a country -wide Inter- 
regional Svstcin prop<J!sed bv the 
President's committee of the same name 
m a report sent to Congress last January 
— a system which wdl neatly solve tlie 
problem of intercity connections and 
at the same time shrink urban traffic 
congestion to an all-time low 

The \ ery fact that it s a plan should 
be good enough news for drivers w'edry 
of haphazardly built roads — t>ne good, 
the next impossible On top of tins, 
it looks like good, sound thinking 
Its excellence springs mainly from its 
recogmiioii of two facts (1) that most 
traffic (90 per cent) starts or ends m 
cities, and (2) that through and local 
traffic cant nde coiiiforlablv together 
Running between and either through 
or around cities these expressways will 
dram off long distance traffic leaving 
b'^ roads and urban streets free for local 
drivnng Carefully planned and shrewd- 
ly” routed for maximum service at low 
cost, the interregional roads, totalling 
only 33,920 miles, or one per cent of all 
our streets and roads, will bear 20 
per cent of all the traffic in the country i 
Since blueprints can be translated 
into construction m no time flat, work 
on these roads can start almost before 
the mk is dry on the Axis surrender — 
a telling factor in the relief of immediate 
postwar unemployment Such swift 
action, coupled with the time lag generally 
expected before industry caii retool 
for civihan-car production, might produce 

( C ominued on page 8 ) 
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DISK HARROW puM by tractor mixes soil and dry cement 


THOROUGH MIXING Of soil tM oemeiit It provided by tracto^hiuiled Snman Pulv^fiixer 
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WHY ACCIDENTS 
HAPPEN 



INTfCSECTiONS 



U»^DIV10E0 Two WAV 

TRAPFIC leads to 
HEAD OK COLLiSiOKS 



AS DO ROADS WJTH 
UNDiPrEQCNTiATCO 
SPEED LANES 


MOW ROAD DCSMN DEVELOPS 
ACCIDENT' FREE 



A rotary is designed, 
in pai*t,'to enable cars 
to pass* from one road 
to another without 
stopptng At bu^ 
crossings, however, cars 
often get ** boxed 4n " 
and find it hard to 
break away and leave 
the merry - go - round 
when they want to 


The underpass, &y*oom- 
pletely eliminating the 
problem of the Inter- 
section. saves the 
motorists from becom- 
ing enmeshed with 
conflicting traffic But 
It also limits the use- 
fulness of the road by 
reducing the number of 
Its entry points. 
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A combination of the rotary and 
underpass prinaptes midces up the 
cloveHeaf, which preserves the 
virtues of each while overcoming 
their deficiencies Although expen- 
sive to build. It compensates for its 
cost by eliminating traffic signals 
and patrol 


an interesting upset of our lioarv slou- 
road SAMft car tradition Just as the 
fast Penn Turnpike of todav leaves 
engines puffing so the new interregional 
roads, some with proposed mmimums 
of 75 m p h might burn the beanngs 
out of a 42 car ^the only kind you 11 
be buMng for the first year of peace), 
or e\eii out of the new low-cost, low- 
speed cars that manufacturers have 
hinted at In. aiiv e\cnt, car matiufac 
turers will ha\e a chance hterail> to 
see the lay of the land, and to retool 
accordingly, for part of the s>'^tem should 
be finished after a y ear 

That s not quite so speedj as it sound'^, 
for besides the fragments of these 
superwa\s that already exiht m finished 
forra, the bystem will include old lugh- 
waj’s that need mereU to be improved 
Key motorway s hke the Lakefront 
Preewav m Cleveland, the Oakland 
Express Highway in St Louis and the 
East River Drive 111 Xew York City, 


will serve as nuclei of the network, 
with existing connecting roads which 
will be improved if they' fall below set 
standardb Thus ** budding ' ' these roads 
may mean large scale revamping of some, 
just widening or sprucing up others, 
and nothing at all to advanced express- 
ways like those listed ' Preferential 
improvement." that is, construction 
priority over nonsystem roads, will 
hasten the completion date Construc- 
tion , which will be state-supervised, 
w'lll be paid for with funds contributed 
jointly by state and Federal governments 
Can a limited plan, covering only 
one per cent of all our mileage effect 
sw eeping changes throughout the 
country ’ Ihe answer is an emphatic 
ves ' Our roads todav form a spraw- 
ling labynnth that dates back to the 
horse and-buggy davs Horses didn’t 
shy at curves or hills, so our dirt roads 
took tlie lines of least resistance, letting 
natural banners set their course Mer- 


chants, strong in the belief that traffic 
meant business, lobbied for routing 
these roads through the centre of town, 
while townspeople charged that the 
function of roads was to link towns as 
well as big cities The result is the 
present paradox of " through " roads 
that carry local traffic The populanty 
of dnving CAUsing a T,ooo-per cent 
increase m highway mileage from 1925 
to 1943 ► and raising the cry for “ more 
roads everywhere ' — though not neces- 
sarily good ones— often led to cheap, 
narrow roads that are highways in name 
onlv When Federal funds were voted 
for repair, either rural dirt roads got 
first attention, or major roads were 
merely repaved instead of being widened, 
graded, and modernized — thus preserv- 
ing their infirmities in concrete 

Highway technicianSi tried to warn 
the pubhc of the coming headache— 
the headache that reached the nerve- 
racking stage just before Pearl Harbour 


How Highways have been designed to avoid the worst Danger 



of the Road-nA head-on collision 


BAD The least effective 
way of preventing head-on 
smashups is to have white 
tines running down the 
centre of the road Some- 
times the lines are flanked 
by rough asphalt in a feeble 
attempt to keep the motor- 
ist as far from the centre 
of the road as posstbie. 


GCX>D Dividing high- 
ways with raised sections, 
however, is an excellent 
way of keeping cars from 
swerving out of line and 
ramming into cars coming 
in the opposite direction 
Postwar designs have divi- 
ders four feet wide m 
urban areas and at least 
15 feet wide m rural 
districts. 




POOR. Only slightly more 
successful IS the dividing of 
the lanes with a strip of 
soft earth in which markers 
or small plants can be 
placed The road below 
IS a section of the Pennsyl- 
vania Turnpike , the road 
at left Is a part of the 
Providence-Hartford high- 
way, Route 44. 


FOOLPROOF The best 
way to prevent head-on 
smashups is, of course, 
the most obvious— by 
building separate one-way 
roads The interrpgion^ 
highway, proposed by a 
Presidential committee for 
construction after the war, 
will bo built thus when 
possible. 
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TRAFFIC CENTRE In pl!u:e of the crushing masses of people and cars 
that now jam the mam thoroughfares of our cities, Norman Bel Geddes, 
in his World’s Fair Futurama, promised the seemingly incredible tran^ 
quillity shown below by having all vehicular traffic on one level and the 
entrances to buildings on a higher level, which would be reserved solely 
for pedestrians 


Merchants who had schemed for town- 
routed highways wailed loudly when 
they saw trade snowed under by tiadic 
jams outside their stores Builders tried 
to cover up weak spots by installing 
intricate traffic systems, signs, and 
signals, but the ]ob was too big for 
piecemeal patching The driver suffered 
coinuig and going 

When it took an hour to creep through 
a fair-sued city, when Sunday tnps 
home from the beach stretched out to 
Monday monung, it was finally recognized 
that something was very wrong Money- 
conscious legislatures began to relent 
Maybe a good wide, safe road rftd pay 
for itself Encouraged, planners began 
to unfold their dreams Some, like 
Norman Bel Geddes, designer of the 
Futurama, have suggested rebuildmg 
cities, with separated pedestrian and 
motor-car levels Others, looking for a 
more immediate solution, are advocating 
coast-tO'Coast and Canada-to-Mexrco 
highways that would skim off cross- 
continental dnving, leaving local roads 
and streets for local traffic 

This last plan sounds inviting, but it 
overlooks the major cause and objective 
of most dnving — cities In a report 
made in 1939, the Bureau of Pubhc 
Roads junked this cross contmental 
scheme and produced the germ of the pre- 
sent interregional plan The report also 
presented some rather startling facts 
Transcontinental traffic reaches barely 
300 cars a day Eighty-five per cent of 
all car tnps are under 30 miles Ninety 
per cent of all traffic found on main 
highways starts or ends in cities The 
nearer you get to a city, the more con- 
gested the traffic becomes These find- 
ings cned out for a netwrork of intercity 
roads, with frequent access points near 
the cities for short-run traffic, service 
roads within city limits and by-passirig 
or " through ” roads for long-distance 
traffic This is precisely what the 
interregional roads wiH provide — and 
with amazing efficiency 

These motorways will reach — and 
relieve — more than half of our cities 
with populations of 10,000 or more 
In addition, they will serve industrial 
centres and military and naval bases 
Their routes seem nearly perfect 

Their design is perhaps more of a 
compromise between dreams and exist- 
ing fact The roads will be expressways, 
on the model of Germany’s Autobahnen 
and England’s proposed motorways — 


free of crossings, with occasional access 
through smooth-running interchanges 
Interregional roads carrvmg over 5,000 
cars a day will have no crossroads, while 
branches with less traffic mav be allowed 


occasional crossings if prov isions are 
made eventually to scrap them Access 
to the first two types of roads will 
probably be by clo\erleaf interchanges, 
or some \ ariation of this type of 


Suggested by the mats used by the Air Forces m building emergency airfields 
(PSM Mar, ’43, p i 01), steel grating, with sand and oil filling in the Interstices, 
IS now being tested as a road 
surfacing Known to be 
nonskidding it has stiU to 
prove Its ability to maintain 
a smooth surface 
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intersection \S here it isn‘t worth while 
to build an intersection and interregional 
road will be di pressed to pass* beneath 
a CTosb Toad 

S'* far this checks with futaribtic 
ideals- exLcpt i« one part Disciples 
of Norman fiel Otddes argue that the 
cloverltaf is expensive and complex 
and sugge*'t instead long gentlj curving 
ramps to ease trafiic onto cross-roads 
xUthough possibly superior 
this w ould in\ olv e Inghw a\ s 
ot i6 lanes or more, 
which aie out of the puture 
now 

The second shibboleth of 
a good motorwav the 
separation of trafti*. Again 
comproni ising separate 
oiiewa\ roitis art spiMlicd 
w herev ex possible W here 
thej- can t be laid median 
trips mu-'t be iii«;taUed — 
four feet w ule on urban 
highwav's T5 feet wide on 
rund roads Tn emergency 
casesj undivided tuo lane 
roads Will be allow td to 
stand if tlnv are desigmd 
so that uUimatcK the\ can 
be w idenevl Gen cralh thi> 

IS tiie pro\ IS ion for the 
' hardship case= ' 1 our 

and SIX ^nes axe suggested 
ioi light and hea\ ler trav eled 
sections rcspettiv eU 



The plan to span the Americas with one great highway will be brought nearer to reaftty with the construction 
of the U S interregional system One day in the not too-disUnt future a motonst will be able to follow this 
road all the way from Fairbanks down to Buenos Aires 


Curves are to be kept to 
a high of uiue degrees on 
slow istretche^ of road w ith 
stricter standards elsewhere, 
and all curves over one degree will 
be banked Road edges will be gentlv 
sloped upward where possible, or faced 
with a retaining wall I^ng s^ht 
distances are alsi» S|:«3L.ined All calcu- 
lations are based on mmimum speeds 
of 75 m p 11 in the countrj and 
50 m p h on roads ledumg through 
or past cities 

These are sensible oai lines B> 
leav mg the driv er w ith a limiled number 
of problems and decisions ahe cloverleaf 
city-service roads wide dividers all 
limit initiative and p<issiblc error) they 
approach the ideal of the road that 
dnv es the car 

But automatic street lighting that 
flashes on only whenacarnearv automatic 
dimmers that lower headlight beams 


as a car approaches head-on ekctroni- 
cail\ controlled lane barners to keed 
car from snaking in and out until its 
safe to do so adjustable traffic hghts that 
switch red and green to suit the neeiib of 
passing traffic, G4-lane highwavs with 
slow, ietsurely, fast express, and truck 
lanes — all these must wait some until 
our cities and towns themselves arc 
rebuilt, others until the pnbhc is con 
vinced that driving can be a robotlike 
job 

When Congress votes funds for sdatc 
purchases of iights-of-way, interregional 
roads will be on their first legs The 
tremendous job of rebuilding our high- 
ways will finally be done according bi 
plan—and not by fits and starts, as it 
has been for so long But besides this 
there 11 be a lot of other road work 
to catch up an Repair work, for instance 


Small roads have done mighty jobs 
during the^e war vears without a touch 
of ftice Kiting Fstmiates indicate that 
repairs are necde^l on as much as 
150,000 miles of state roads alone 
This was up to only last January and 
dtiesn t include city streets, which have 
taken a heavy pounding from wartime 
traffic 

\side from this, increased air traffic 
will need land routes as well — flight 
strips, or paved runways, up to 5,000 
feet long, joining or intersectiug highway^s 
and intendetl as refueling or " whi&tle- 
sioi> '* stations for passenger planes , 
and also access roads from airfields to 
industrial centres, to service the cargo 
traffic that most certainly will boom when 
transport planes begin to fly on daily 
schedules — {Wtih acknowledgm^iis Jo 
“ Popular Science ”) 


HIGH-STRENGTH CONCRETE 


The development by the North 
Western University of a luw type 
of concrete stronger than and 

lighter than aluminium '' is reported 
from the United States According to 
the brief particulars so far to hand 
only one fifth of the customary amount 
of water is employed m mixmg the 


concrete, the mixing bting made 
possible by the use of a special 
vibrating process For service as a 
substitute for structural steel columns, 
the new high strength com rete is coni 
pressed in steel wire spirals Costs 
are stated to be one third of that 
ot all-steel construction — {Chemtcai 
Trade Journal London ) 


CONTRIBUTIONS. 

Articles and photographs suitable 
for publication in *'The Indian 
Concrete Journal ** are always 
welcome and those that are 
accepted, will be paid for. 
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OF CONCRETE FLIGHT HANGAR 



D esigned primanly to provide 
rapid 111 and out movement of 
a number of planes simultane- 
ously, a large hangar is neanng 

completion at the Buffalo, N Y airport 
The hangar was built according to the 
designs and under the supervision of 
the U S Engineer Department 
The directive authonzing construction 
of the hangar called for seven units 
and two one-storey leantos, the latter 
being 30 ft wide and 200 ft long A 
clear interior height of 30 ft was required, 
though provision for mov«nenf of planes 
between bays was not Such movement 
was to be provided, however, if the cost 
was not excessive 

Scarcity of both steel and lumber 
were strong influences in the selection 
of reinforced concrete as the medium 
of construction Scarcity of labour and 
the necessity for speed required the use 
of methods that would eliminate expen- 
sive form-work and h«uid labour The 
use of reinforced concrete, therefore, 
coupled with precast floor joists and 
Toof planks, satisfactorily answered the 
designer's problems 

Arched frame system of design first 
was considered, but was rejected because 
of the cost involved and the time which 
would be consumed m the erection of 
form-work XJse of long transverse spans 
to permit movement of planes between 
hangar bays also was abandoned when 
It became apparent that such construc- 
tion would too expensive According- 
ly, continuous ngid-frame construction 
was adopted 

Mam interior frames, runiung longi- 
tudinally, consist of seven spans having;, 
typical sections of 3 x 5 ft . deepened 
at the haunches to 10 ft, 9 m at column 
faces Construction joints were provided 
just outside the haunches Typical 
inten<Hr o^umns are 4x3 ft m section, 
With the columns on the first mtenor 
beait increasing m depth to 6 ft at the 
soffit of the girder haunches End 
columns, designed to resist extremely 
heavy moments, are 10 ft wide 
The frame supporting the 
doom as made up of beams ii ft deep 
and 3 ft. wide are support 

on 3x5 ft interior columas and end 


ByC,A MITCHELL* 

U S Engineer Department, 
Syracuse, N Y 

m 

columns 3Xioi ft The mam frames 
are spaced 25 it on. centres They are 
tied at column hnes by cross-beams 
I ft wide and 10 ft 7 in deep and at 
intermediate points with i6xib in 
tiebeams 

Use of precast roof joists spanning 
between frames and supporting the 
3j-m concrete channel roof slabs greatly 
facihtated construction Roof slal^ were 
securely anchored to the joists by bolted 
clips Two hnes of 4 x io|-m concrete 
bridging were cast m place in each 
301st span 

To facilitate a convenient re-use of 
falsework, a system of wide flange beams 
carried by semi-portable timbers was 
adopted to support the forms VerhcaJ 
adjustment of the grrder abgnment was 
accomplished by means of screw jacks 

Unusual methods were adopted in 
concreting the mam frames Beams 
were first placed in cross-hke patterns 
with intersection of the arms centred 


OB the columns Mam frame beams 
were bulkheaded on both sides of the 
columns near the Intersectuig tiebeams. 
Cross-beams were bulk-headed at mid- 
points As general practice centre 
sections of the mam frames were placed 
withm 48 hours after the cantilever 
sections had been concreted 

Supporting timber towers were erected 
on loxio-ft mats of 4-ui planks 
placed on mud-siUs Towers were post 
tioned at the mid-point of the mam 
frames and under the end of the haunches 
on each side of the columns Falsework 
also was erected adjacent to the columns 
to support forms at those places 
Main frame forms were supported by 
two pairs of 24-m , loo-lb I-beams 
resting on short 14-in I-beams and 
were spaced approximately b ft apart 
centre to centre I-beams also supported 
the cross-beam forms, the I-beams being 
supported by the false-work frames 
adjacent to the columns 
Forms lor the beams were constructed 
from iy6 tongue-and-groo\e luinbei 
with 4X4-m studs at 16-111 centres 
At columns, three panels were first 
erected, then the steel was placed 



Reinforced concrete of continuous ngid-frame construction, coupled with the use of precast 
floor joists and roof planks, was a satisfactory answitr to the designer's problems. 
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Timber towers supporting form-work were erected on 10 k fOft mats placed on mud- 
sills Towers were positioned at the mid-point of the main frames and under the end of 
the haunches on each side of the columns 


Finally, the fourth panel ^as nailed on, 
closing the column form All steel for 
beams 'was placed and assembled in the 
forms No forms were lined, the 
exposed finished concrete beanng the 
rough lumber marking 

As i general rule concreting of hangar 
ba\ s was brought to stages of completion 
with the mimmum of sacrifice toward 
hnishiiig the job as a whole When 
unfavourable weather was imminent, the 
I oof deck w'ls placed and the building 
enclosecl insofar as 'was possible so that 
the floor slab could be placed and other 
interior work done without too much 
interruption 

\lst> as general practice, the floor 
slab w^as not placed until the roof above 
the deck -was in place This permitted 
filled areas under the floor slab to settle, 
facilitated the cunng of the concrete 
and reduced to a minimum use of the 
floor slab by the contractor s equipment 

rioors were designed for a 37,000-lb 
wheel load The floor consists of an 
S in unremforced concrete slab with 
expansion joints provided on the 
perimeter of hangar hdi\ s, and -with 
alternate expansion and contraction 
joints of the di)mni> ti pe dn iding the 
floor area into ii-ft strips 

Inasmuch as mo^t of the hangar 
floor was placed on till, it was deemed 
adMsable to pro'll ide a compacted gravel 
base for the flcKir sUb It was also 
believed that the gravel would permit 
better under drainage and would reduce 
the probability of uneven settlement 
from superimposed loads 

Another featurt of the entire im 
provement at this airport is the plane 
parking apron which was bmit of rolled 
concrete This construction w as adopted 
for its anticipated savings To conform 
to existing topographv, the apron was 
built 'With au approximate per cent 
slope dwav troni the building The 
Tolled concrete was built uniformh 7 in 
thick ^larginal drainage reUeved the 
sub-base of excess moisture 


This tj pe of work was in the experi- 
mental stage so far as both the engineers 
of tlje Syracuse District and the contrac- 
tor were concerned In general, the 
recommendations of the Portland Cement 
Association for rolled conerte w^ere fol- 
lowed The apron was laid on a 4-in 
bed of bank-run gravel Concrete was 
placed m 75 \ 120- ft staggered blocks, 
with expansion jouit*? enclosmg each set 
of two blocks f onus edges of adjoining 
slabs, and stnng lines across centre 
block areas controlled finished grade 

After some experiment the concrete 
mix found to be the most satisfactory 
consisted of \o per cent gravel, 60 per 
cent sand and 4 sacks of cement per 
cu vd Density obtained was appro 
ximately 1 36 lb per cubic foot 

Concrete for the apron was hauled 
to the bite in 5*yd transit mixers from 
a plant 4J miles away It was deposited 
m wmdro'WB then sprea^l with a patr<il 
grader Compaction was obtained with 
a three-wheel, lo-ton roller and with 


another roller equipped with large air 
plane tires These tires at first stuffed 
the surface, but after projecting treads 
had been buffed, satisfactory surface 
finish was obtained At first an attempt 
was made to obtain a brush finish by 
fogging the rolled concrete with moisture, 
and then brooming with a heavy broom 
This practice w as discarded when it 
w^i,s believed that the surface was being 
w eakened 

Experience on this job mchc^ted that 
best results Wiiulif Ixi obtained by limiting 
placement and rolling ol lean-mix concrete 
to lanes not over 25 ft wide Tlius 
surface defects can be torrected a» work 
progresses without the need of planning 
the entire 75 ft as was the case on the 
Buffalo job 

Despite such construction disadvant- 
ages. the obvious value of rolled concrete 
IS the sav mg represented by a reduction 
in finishing labour and machmerj 



In order to faatitate a convenient re-use of form-work, a system of wide flange beams 
carried by semi-portable timbers, was adopted to support the forms Girder alignment 
was adjusted vertically by screw-jacks 


The flight hangar i& a noteworthy 
example of functional design ^Exposeil 
structural elements denote strength 
and durabihty and their arrangement 
IS aesthetically pleasing The massive 
columns on the east and wrest sides 
of the structure are boldly revealed, 
gmng the effect of buttresses What 
otherwise might be a monotony of 
hori/ontal lines is softened by strong 
vertical ones 

Designers began work on the flight 
hangar May 10, 194^ hinal plans and 
speafications were completed on schedule 
The structure was erected under the 
jurisdiction of the Syracuse District, 
U S Engineer Department, and under 
the direct super vison of the Western 
Area of that clistnct Designers were 
Duane Lyman and Associates, Buffalo, 
assisted by Thomas H McKaig^ struc- 
tural engmeer The general contrac- 
tor was Poiner and McLane of New 
York City — (IVith acknowledgmtnfs to 
** Concrete 
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CmiFIED 


PAINT 

PROBLEMS 


Whenever the services of a reticle contractor 
are required for painting and decorating* 
make sure that he holds the appointment* 
under the above seaL 

We are conscious of the difficulties encoun- 
tered by the lay public under the existing 
shortage of quality paints and the consequent 
abundance of worthless substitutes In order 
CO protect the public* we have selected a 
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limited number of firms and we have appointed them 
J & N Certified Painting Contractors ^ 

These firms enjoy our completest confidence 
in regard to their ability and business 
integrity Within the limits imposed by 
Government requirements, we continue 
to supply them with our best materials 
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More and More Firms are using 

RAWLBOLTS for really heavy fixing work 

pAWLAOLTS require no grouting end 
only a tmall hole it needed to 
accommodate them They can be fixed 
Immediately as there is no waiting for 
cement to dry Not only u the Rawibolt 
speedy* and therefore very economical, but 
it it abiolutely reliable* too. The two 
typet of Rawlboltt solve every fixing prob- 
lem with bolts* while the fact that they 
are available with pipe clips* round and 
square hooks and eye bolts still further 
increases their scope and utility Rawl 
bolts are sold in stock sizes from i* to |* 
diametMT. 

FuUy iHustrated descriptive literature 
will be supplied on request to 

Sole Selttng Agents * 

RAWLPLUG PRODUCTS 

(INDIA) LIMITED 

DARABSHAW HOUSE. BALLARD ESTATE. ^ BOMBAY 


General Agents 

T E THOMSON A Ce. Ud.* CblcutU, for Bcngid* Bihar A 
Orissa. OtOMPTON’S ENOINEERIMI Co (Madras) Ltd.* Hadras* 
far PUrM. 
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^CHEVROLET 


TRUCKS & BUSES 


Available at Government-comrolied prices, on application to 
the Provincial Motor Transport Controller, for essential goods 
or passenger transportation, are Chevrolet 160" trucks — the 
same rugged Chevrolet vehicles supplied by General Motors 
India Limited for India's Armed Forces. 


These trucks are delivered through Chevrolet dealers either 
with 3 ton load body as illustrated below, or as chassis suitable 
for mounting locally*builc bodk&s for lorries or buses. 

The supply of these Chevrol« trucks has been arranged by the 
Government of India, and the Provincial Motor Transport 
Controllers have been asked to allocate them strictly on the 
basis of essentiality, and to give preference to purchasers willing 
to operate them on charcoal gas 






GENERAL MOTORS INDIA LIMITED 

P.O.BOX 39 — BOMBAY 

CHEVROLET • PONTIAC • OLOSMOBILE • SUICK • CAULLAC • VAUXHACL • «EDFORD - G . M . C . 
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FRANKI PILE FOUNDATIONS 


Suppott ike 


NEW CUSTOM HOUSE, 
CALCUHA 







Supported entirely on Franki Piles. 

Driven from 62' to 80' to suit strata. 

Test loads 90 to 120 tons per pile. 




FRANKI REINFORCED CONCRETE PILES 

• SPEEDILY DRIVEN 

• CAST AND CONSOLIDATED IN SITU 
• GREATER BEARING CAPACITY 
• MOST ECONOMICAL AND EFFICIENT 

Please write for descriptive brochure to the Sole Licensees In India 

THE BRAITHWAITE BURN AND JESSOP 
CONSTRUCTION COMPANY, LTD. 

Merouitlie Suildingi^ Lai Buar, • CALCUTTA. 


FRANKI PIUS 

MORE zw pel pi&f 


Canereto #Mmial 


ISA* l^MS 



SPACE DONATED SY 

HARRISONS & CROSFIELD, LTD. 

(INCOIVOlUTn IN INIilANO) 

ENGINEERING DEPT. 

QUILON. 
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THE 

WONDER 
BOARD 
OF A 
MILLION 
USES. 



SUPPLIES 
WILL BE 
AVAILABLE 
WHEN 
SHIPMENTS 
ARE 

RESUMED. 


INTERIOR AND 
EXTERIOR 
PANELLING 

FURNITURE 

CONSTRUCTION 


COACH AND 
CARRIAGE 

construction 

BOAT BUILDING 
RADIO CABINETS 


CONCRETE FORM 
CONSTRUCTION 

FLUSH DOORS 
PARTITIONING 
SIGNBOARDS 


FLOORINGS AND 
CEILINGS 

ACCOUSTICS 

INSULATING 


Masonite Presdwood is wood reduced to fibres which are felted 
together under great h/drauhc pressure* Masonite is grainless 
and knotless, will not warp or crack and is ideal for decoration. 
Masonite insulation board deadens sound and is a thermal insulant. 


AGENTS FOR WESTERN INDIA : 

Xitikk Mocari d 60^^ bombat 

AGENTS FOR EASTERN INDIA : 

BaimepLaii>rie&Ca«Lt<i.^ CALCUTTA 


13/1064 
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BIRD A 

SelUng Agents: 


€0., Lahore^ Mew Delhi Cawnpore 

The Cement Marketing Co« of India, Ltd., 

Who are the Distributors of. A, C. C. & DALMIA Cements 

(Guaranteal to exceed the requirements of the BritMi Standard Spedflextions) 

Due to the War Cement is released for works of National importance or for essentia) repairs only. 

Their authorised stockists are in the followtng towns — 


LAHORE AREA:» 


ASBOTTABAD 
H S liairitan 
AVTiVhBAKIU 
ABOBAU 

ADABFOUB DOABA 

abba OG A HR 

AKALGABB 

ALAL 

ALACBOB 

AlfBlTBAK 

ARIFWaLA 

ATARI 

BAX>AMJ BA OH 
BAUHATHPAl'ROLA 
RADDOHAim 
BAHKAB 

BAHAWAIVAGAB 

BAHAWALPUR 

BANOA 

BARMU 

bariw ala 
batala ^ , 

BBQOWAI OHABTAL 
BEAS 

BHAGTANHALA 

BHAKkAH 

BHALWAL 

BIUTINPA 

&HACN 

BBOOFiU MRWAL 
BASSl PATH ARAM 
BASAL 
BASIRPUR 
CAMBRLI PUK 
eSAK JiltMHA 
CHAR AMHl 
CHAH KANBO 
CBA&^AL 
CHAWIMUA 
CHAHARWALA 
CEAROAUAROA 
CHERAB HEST 

bake 

CBHKHAKTA 

caiOBAWATRl 

koai> 

oaiNior 

CHTSHTIBN 
CHCHABKARA 
CHCTiARA 
DALBOtlSlE 
ft 5 Pathankat 
DAULATALA 
DA8XA 

DASVYA ^ 

DSRA BABA RAHAK 
DKRA IB3CAIL KHAR 
X,S Ifufj/athan 
DBB.A QHAZI KHAR 
DKBA RAWAB SAHIB 
OA&BAESaHIB 
XAKXARPtB 
HHA&AHPVB 
DHARIVAL 
DHiLffAR 
DKtIHUL 
BHtlBI 

DBABAR 81XGH 
MRA 
OTTEGAI 
OIRARAQAE 

onraA 

DOBAHA 
BUHQA BURG A 
DtUrTAPUB 
liaKABAD 
lARIBKOT 
rATBHGABH 
CHTTBIAN 
VAZILKA 
PATBJARO 
TBBOZEPLR CITY 
ACAKTT 
OABB8HAKKAB 
OAERAB 
OAZJQHA 
OHAOaAB 
OIBDIHBAHA 
flORIANA 
OORATA 
GHTASaBAR 
OOBIRDOABH 
ooniA 

gcjhakwala 
GVJEAT 
OGL IKAK 
OBRDA87HB 


6VRIT HARSAHAl 

GHRJAYAB 

KAP1/ABA1> 

rarhnarad 

HABIPHR HAZARa 

HA8ILP17& 

HlIU SIRE 

HOSniARPCB 

HARAPFA BOAD 

HASAR ABHAL 

ISABHBL 

IRJRA 

JAGBAOR 

JAHARIA 

JA2JOR HOABA 

JAHMr 

JALALABAD 

JALLO 

JAITH 

JARHIALA 

JAWIWALA 

J ARAM MALA 

THARG aiAGHlARA 

JHLLl H 

JOQIRHBIIHAGAR 
JULLLRDEBaTl it 
C4N1T 
HTTOOH 

J^ALAUVKBI ROAD 

KHBMBA 

KABLL 

A A CAsmsfi ^ 

PdiAsitwr 

KABUL BITBR 
KAMALIA 

calakb 

KALKA 
KALABAGH 
EALLUB KOT 
KAHOKS 
KAROARPUB 
EARGRA 
EAPLBTHALA 
KABTAKFOB 
EAROR 
EASAUU 
R .5 Eoifca 
KHBSHAB 
KASUR 
KHARKWAI. 
EHABOHPAKKA 
EOT RADHAEISHBR 
EA^fHAGHAT 
KLKDUR 
EHARRA 
EHARPUB 

ebasa 

EOT ADIT 
EHAKIAR 
KILA RAIPIJK 
EOHAT 
EOT EAFURA 
KOT LAEHPAT 
ETIBALl 

LABOBE A LABOBE 
CARTT 
LAEHBWALl 
LAKE UABWAT 
LALAUUSA 
LAL1AR 
LOBHBAR 
LOHIAR EHAS 
LRIAH 
rCBHlAKA 
LYALLPUB 
MACLEOD ODRJ 
HOAD 

HAOHAB7AL 

KAUftl 

MAJITHA 

MAXAKWAL 

MALRBSOTLA 

MAKHB 

KALOUT 

HALBIAR SHABEOT 
MAKOI BAHAVDDIH 
MANBA 

MARK BALOCHAK 
KARDI BtraKWALA 
UARDI 8TATX 
MARGWAL 
HARBAR 
UAUV KANJAR 
MAVR 
MAIBMrALl 
MIEPUB ^ . 

Jl,S garni Atamftr 

iorar sahib 


MOOA 

HOGHALPITBA 

MOErGOMERY 

morimda 

MVRRRTAN 
MUXTfiAB(BB ACI) 
IIULLAHPUB 
MOLTAir CITY A 
CAHTT 
UUREEB 
Jt S JRMM/ptnJa 

HHZZAYPABaAAH 
UOiUBKS 
MlBCinBABAD 
MIRAN SAHIB 
RAKODAR 
RANEANA SAHIB 
NABAEG 
KAROWAL 
RAWAMSHAHR 
DOABA 
BOWSRSBA 
RUBKOT 
NCBMAHAL 
EUBPOEB BOAD 
RAGROTA 
OEARA 
PALAMPUR 
FABACHlirAR fPta 
That) 

PASRUB 

PATHIEEOT 

PAKPAXTAN 

PATTI 

lUAECHAIfKU 

icinchihabad 

PlJtDIOHSB 

PAITOKI 

PRSHAWAR 

PHAGM^ABA 

PHILLAUB 

PHtLERWAN 

PIRStAEAL 

FIND DADAN KHA 

PIPLAE 

OADIAE 

QILLA SHBIEHU 
PURA 

QILA SOBHA SIBOH 
RAHOM 

HAKBIB81KGSPITEA 
RAIEOT {Jt S 
MvUmmtr) 
BABWALI 
EAIWHSTD 
BAHIUYABKHAH 
BAJA JA270 
BORAEWALA 
RAWALPINDI 
RRNALA KHURD 
BCFAE 

BANBIB BINOH 
FUEA 

SADTEABAD 
SAMBBIAL 
BAILA EBCRD 
SANAEWAL 
SANGLA HILL 
SILLAVWALI 
SABAI ALAMQIB 
SABGODEA 
8ABNA 

SATNAUB BADE 
SROM 

SHAH ALAH 
shahdara 

8HABAEPVB 
JR S lOiahiara) 
SliAHPTJA SADAB 
SHAH CHAUBA8I 
SBOBEOT ROAD 
8HDJABAD 

SULK or 

S1HALA 

SIMLA 

8IBK1ND 

BOLOB 

9UKHO 

SULTINPUR LODHI 

SDKEEEE 

SEDTAGAB 

R. 6 HavAtan or 
Sttvaijrmdt 
TALAOANG {R S 
ChahweX) 
TALWAHDI 
TARN TAKAK 
TANDA HBIUR 

tandianwala 

take: 


TAKILA 
Til ERl SANSl 
TBUSIL SHAKAR- 
OAHB 
TH A HALEB 
XHAL 


TORA TEE SINGH 

VKHARl 

VERKA 

WAZIEABAD 

WABBURTOf 

WASAWPWALA 


HEW DELHI AREA-.** 


4GRA 

KARNAL 

ALAL 

KAITUAL 

ALIGARH 

KASaZPDH 

AMBOHA 

EA81MFUB HHBBl 

ahbala city 

E03I KALAN 

AHHALA CA.NTT 

KOTDWAHA 

AlRAtLl HOAD 

KDRUKSHETHA 

BASRA I A 

LEHHAOAGA 

BABHAK 

LHAK8AR 

BARAUA 

LOHAEU 

BAHNALA 

lUNDi DHANaURA 

baghfat road 

JCAULAUDA 

BAR (B S Belansaj)]] 

MANSDEPUR 

BAHADLEOARH 

MEERUT 

BAHTOI 

MILAK 

BAHETA 

MOHADABAD 

BASlEtRATHPtR 

MUNDLANA 

BAGAMABAD 

UURADNAGAR 

BHIWANI 

MUlWAN 

BHLCHLHU 

MUTTRA 

BAILABGARR 

mdzaffarnagar 

BABALT 

kAJIBABAD 

BDDHLADA 

NAGARIA SADAT 

BULANDSHAHK 

NAGTNA 

BITNOR 

kABHA 

BBUfDABAK 

KANALTA 

CRANDADSI 

NA&ELA 

CHANDPUR SIAD 

NAHWANA 

CHOLA 

palwal 

DADHI 

PANIPAT 

DALMIA DADBI 

PATIALA 

DIDAI 

PILEHUWA 

DBHBA DUN 

haiwala 

DELHI 

HAJA £A SABAI- 

DELHI 8HAHDRA 

PUR 

DBOBAJTD 

RAJGHAl-NARORA 

DANEAOB 

HAJPL RA 

DAT BAJiA 

RAHAN 

DHAMPI A 

B4MNAGAH 

DHANARI 

HAMPUK 

DOIWALA 

RAMPIRHANHYA 

PTMADPLB 

HAV 

FABIDABAD 

RAMPt RA PH0L 

FEEOKABAT) 

RAYA 

QANAUH 

HEWARl 

GANOOH 

EORTAE 

GABBMDEHTESAB 

llOOREBE 

OHAZUABAD 

aiKHlEBSH 

GHARALNDA 

8AFIDON 

GOT 

8AHAHANPLH 

nOHANA 

8AHPLA 

GUH6A0N 

SANOBUH 

GBLAOTHl 

SASNI 

HALDAUR 

BDNAjr 

HANSl 

9AMALEEA 

BARDWAR 

SAMBHAL HATIM 

HAFDH 

8AHAJ 

HATHRA8 

SAHSAWA 

KISSAB 

SEOHARA 

HA8ANPUH {H 8 

SHIEOHABAD 

OAltmalft) 

SHABABAD MAR 

JAGADHBI 

EAFDA 

JAEHAL 

SHAMLl 


JALESAB road 
JAWALAPO a 
nND CITY 
JULANA 
l> KALAKWAU 
I' KAKTH 
KANDBLA 
KADBABA 
KSATAVU 
EHBEBA 
EHUBJA 


SIRSA 

80NBPAT 

SIUBHAOLl 

TAPA 

TAPBJ 

THANA BHAWAN 

THANESAB 

TDNDIiA 

TOHAHA 

UCHANA 

UXLANA 


CAWMDORE AREA 


aoraloanj 

ACHHALDA 

AOflADLI 

AHnUNPDR 

AHRABBA HOAD 

AJOAIN 

AJODHYA 

AXBABPBB 

AlIOAHl 


AUABABAD 

AMJBTHl 

AMOUSI 

ABJHt 

ANDPGAHJ 

AONIA 

ABAPPDB 

ATABBA 

adbatta 


AUNRJHAR 

AZAMOARH 

BABHNAN 

HAOHBAWAN 

BADBUAHrUR 

UAHBBl 

&AHRAICH 

HAHRAHGHAT 

BAISWARA 

BAITALPUtt 

UAKSHA 

BAIAMAU 

BALLIA 

HAl HAMFUB 

BAHIANA 

BANHAaSA 

BANDA 

BANGAR HAD 

BABA BANEl 

BAREILLY 

barhaj bazar 

BABHNI 

BARAHALGANJ 

BASAI 

BA8BABATOANJ 

HAST! 

BBT LAEIBN 
BBITBARA ROAD 
BEN ARBS CANTT 
BRNAKESCITV 
BEWAH 
BBADOHl 
BHARTHANA 
BHATPAKHANI 
BHATNE 
BHITADRA 
Bum 
BHONGAON 
BiJAt RIA 
BTLGRAU 
BILFUR 
BlNDkl ROAD 
EI8A1 PUK 
BrSM AN 
BODARWAK 
BJUDOMANGANJ 
BUDADK 
BDRHWAL 
CAHPIEHQANJ 
CAPTAIKOANJ 
OAWNPOBR 
CflANDAULI 
UABJU^rAR 
CHANDWAk 
LHAURICHAUHA 
cBaiTAi m 
GUHIBBAUAD 
CHILBILA 
CHILD 
CHILWABXA 
OHIHGAON 
CBTI BABAOAON 
CBOWKAGEAT 
CHDNAB 
COLONBLOANJ 
DABTABAD 
DABYAOQANJ 
DATIA 
OHEBNA 
DIBIAPDB 

dilDab FAGaR 

DOBBl 

DOBBIOHAT 

DDLAHFDB 

BTAH 

BTAWAH 

vab&dxhabad 

fatkhgarh 

FATEHFDB 

fyzabad 

OAHICAB 
QANXDUNDWABA 
OATJBiaANJ 
OHAEIFUB 
GHOSl 
GHVOEU 
GOLA OOKABAN- 
NATH 
GONDA 
OOBAEHPDB 
008HAINGAFJ 
aDBEAHAIGAFi 
HAJDABOABH 
HALDWANi 
HANDU EHAS 
HABDOl 
HABOAON 
BABNAHOAFJ 
HA'n^^LGANJ 
HAkEALFDB 





JanvaiT ISM 


CowiifMre ArM (Oi^ntd.) 


JASASA^AHJ BOAV 

XAHBOSIBOH 

JAU 

JUHlCtrPABAD 

JAKUAXU 

HAHOBA 

JAtALBVB 

JAJfOBMJV 

lUHOXl 

1UH7HB 

JAMO^OAMJ 

3CAXNPGB1 

JABW4L XOiD 

UASBAKBPOB 

j4Bwumr4«i4n 

lUSZHABAO 

XAinmrK 

JBOXAXKrDX 

MAXIFGB 

]U11AWA,]!I 

JHANH 

lUKAVKI 

JHD81 

KABBAH BOAB 

XAUAt 

HABKAFBB 

XACHK&A 6IUT 

JUHFUB HAGABJA 

XAGHHWA AOA]> 
lUWIJA 

HABBBBA 

MABIAHU 


lUAKABWA 

MVAliU 

XAXAIiaAXX 

MAH BATH 

KAKAUnTB 

BHANJAK 

KAITAVX 

MAHBAKIPUB 

XAXOBAVBT 

MBJABOAB 

XABAm 

MlBAlTPVItHATBA 

auHXvai 

MIKKAFCTB 

XABWI 

KABOANJ 

AflfSBIKH TIKATH 

uoohalhabai 

KASHI 

MOTH 

KATHdODAM 

MOHAHMABABAB 

XATHKniYAH 

OOBtfA 

3UTKA 

UBBBXBWA 

KAWAPGS 

MBBAriBXHABA 

HBOBIPVA 

JIASABIA SABAT 

KB&AKAT 

BAIFALBUIIX BOAT) 

SHAHA 

BABBOHFJ 

KRAfiA 

NAHPABA 

ZHAUIABAH 

BAHTAKWA 

XBATXHA 

KAYTABOHiro 

XBBTA SARAI 

OOETDA 

KHOJUSAV HOAD 

BlBKABOBI 

SICHHA 

HOYTOABH 

KD)tHDAPGK 

OBAI 

K0H5HAVH 

OBCBfHA 

KOHBH BOAD 

PACMFBAWA 

KOPAOABX 

TABBAURA 

rvtroB 

PABUWAK 

KVKBAOHAT 

PABTABOABH 

KrfltfHl 

PATUXil 05 

LACHHlOPtJK 

GAHOBA 

LAJCHUtPUB KHSHl 

PATAQFHB 

f/ARSainOABJ 

PEFPBOAID 

LALOAHX 

FHAPHBHB 

LA^ITPUB 

FHABBHBA 

LAB BOAR 

FHABIHA 

LUOKKOW 

PKBFHFA 

HAOHOGAKJ 

FHTJLPBB 


PIFBAim 

BISIA 

TIXAK&XBPHE 

bbbain 

riLiBHrr 

BHDAULi 

PUXHBATAB 

BUBA 

PUHCH 

8AABAT 

PHBAMVHR 

BAVBAB OAKJ 

BAOAHX. 

SAmOB 

baqhitbai SXSOH 

8AHATWAB 

BiUBAHSKl 

BAHAWAB. TOWS 

BAJrA'HA>BAMFHB 

SAEJAITHA 

BAJA TAIiAB 

BAIBFOB BHITK 

BAXAWABt 

saitbbbaxa 

BAMKOXA 

flABA&DIHA 

HAin-KI-SABAl 

8ALIMPUB 

BASAUU 

BAITDILA 

BABBA 

SABAnail 

BABBIABAB 

SABBABKAOAB 

BBOTI 

8ABJB 

BI0HHA BOAB 

BBAHGAXX 


SffABOAU 

BHAKrAHAN?UE 

a gAlBHAEAP 

S HEtm JfUB 

8BITP0E 

BBOmUTOAfia 

SSBIXB15BBA 

ITAOAn 

sidhahu 

BIBABBABPIIB 

UZABDBAltAO 

SnOTAEOBAX 

8ISWA BAEAE « 

BITABVE 

SOBOST 

81JLTAKFUB 

BUEAHrABBlTE 

8VBIAWAX 

TABBILBXOKU 


TABBUriTSHH/E 

TAXIA 

XAHKOarXOAB 

TABABim 

TAKDA 

TAEAOX 

ZAEIOHAT 


TtKEI 
TBIKVBX 
BJBAirZ 
VXAO 

VBOBAVUA 
VBKk BA1IA& 

waxxbebaej 

TABTBirDBABAQAE 

YBBtmrBK 

EA1UB1A 


BIRD & COMPANY 

UH(»£ - - NEW OEIHI - • CAWNFORE 

» EVEREST** ASBESTOS CEMENT ROOFING PRODUCTS 

and Accessories, ** BIGSIX ** Corrugated Grey Sheets, ‘*TXAP- 
FORD ** Grey Sheets, Asbestos Wood, Ribbed Celling Sheets, 

etc. 

« CROWNIT ** Asbestos Cement “ CORRUGATED ’* Sheets and 
**SUPERTHmTEEN** Sheets 

ASBESTOS-CEMENT Soil and Rainwater goods Ready stocks available 

SELLING AGENTS FOR 

A§BESTOS CEMEIVT LTD. 

Head Offet d Factory Factory 

MULUND» BOMBAY KYMORE» C-P 

AU FroduOls of A sbestos Cement, Ltd , made in Indio, ore 
mani^octured of C M J Cement 




B R C WEiDMESH 



FOE FEHCntG, SCREENS. WllttOW GUMIOS. HACKINEIty 
NRTmONS, tIFT ENCUBWtES, ETC., ETC. 

HEATI.Y A CRCSHAM 

■■■■■■■■■II. I M t T B DaHBMHRHnai 

iHCom^AtED JN EMOCNNP 

CALCUTTA - BOMBAY - MADRAS - LAHORE 


f 

] 

1 


I 

I 


I 


I 


‘^Progress is not an accident, but a 
necessity. It fs a law of nature.’* 

( Herbert S^>encer 

i ^FERRANTI^ 

I 

] 

I A name which has stood for 

I progress throughout the era 

I of electrical development 

I Sole Agents in India 

, CALLENDER’S CABLE & 
CONSTRUCTION CO., LTD. 

, (incorporated in England ) 

(The Liabiiity of the Members is limited.) 

I Home Street, Fort, - BOMBAY 
I 28, Pollock House, - < CALCUTTA 

Branch Offleot 

MADRAS. LAHORE, NEW DELHI, FYZABAD, 
SECUNDERABAD, AHMEDABAD. ALLEPPEY, 
KARACHI & COLOMBO. 


Yiia 



G. P. P. ROOF PRODUCTS LIQUID SEAL, DAMP I^OOF & 
REINFORCED PLASTIC FOR LEAKY ROOFS 

Jo l>e apjMfed (Kractly om die crada^ 

V • Ask for ^Literature and Samples 


GARLiCK & CO., 


iaic6b Circle. BOMBAY, and at 
Masicati Market, AHMEOABAD. 


FOR ALL TYPES OF 

REINFORCED CONCRETE STRUCTURES 

CONSULT 

BRITANNIA BUILDING 
& 

IRON CO., LTD. 

PHONE CAL.: Sm^ 

SttpKen Housb. 4. DalhousHi Square* East, - CAICUTTA 
Experts In modern R.CC 
Construction end Design, 

Cement and Asphalt Roads, 

Sanitary Engineering 

ARDESHIR NAMOAR IRANI AC 6 . 

CONSTRUCTIONAL CONTRACTORS, 

NAMOAR MANZfL> 
Tel No 36200 Middle Cotaba. BOMBAY 


FREELY AVAiLRBLE A6AIH 

Bowrsntte Anti* 

Corrosive Pamt 
keeps your iron 
end steel work 
safe from the 
ravaiea of rust 
and corrosion 


titt af 

** *MBemiiad« 
•d aa Wik 


Pronounesd CHE-KO 

REGD 

THE BEST 

CEMENT WATERPROOFER 

Preferred and uaed hy Experta and Emineiit Authorities 
heeaufe IT ENSURES PERFECTLY WATERPROOF 
CEMENT CONCRETE OR PtASTERINC 

«CICO" 

INCREASES THfi strength OF CEMENT TO A VERY 
MARKED DEGREE AND PERMANENTL-V CURSES SAUT-PETRE 
Bt KEEPS THE STRUCTURE ABSOLUTELY BONE-DRY 
HIGHEST GOV TEST CERTiFTCATE 
COMPARE CICO S WITH ANY SIMILAR PRODUCTS AND 
JUDGE FOR YOURSELF 

Large Fresh Stocks Always Avallafde 
WRITC FOR Full DeuHs and Copy of Gov, Test Repert 

THf snnicruiuu. WATHtPROOFiNG CO., 

21-1^ Dewer Rond, Battygunte, Cafeutta. Phone tHc 7S4 
Telegraim s ** Ai|uaproof ** Calcutto. 

SdUw Agatn 

CliRANOCmS ACiCUTIHNeT A CC.a 
LelMHw * Oetlii 


So/m Agents for Mia 

PUNTERS* STORES A AGENCY CO., LTD. 

H. CiUH ITItET .... V . CAiCaTr. 


HENLEY 

(jABLES 


COLOURED CONCRETE FOR ADVERTISING DISPLAY 

QN the whole, the Industrial District 

ofSewree, Bombay, looks pretty 
drab But Mr H K Hirth, Managing 
Director of The Firestone Tyre & 

Rubber Co , of India, Ltd , whose 
plant IS there located, beiieves in a 
touch of brightness The lawns and 
privet hedges which flank the Fire- 
stone offices are delightful to the eye. 
and a challenge to all who say that 
Industry must proceed m colourless 
surroundings 

One spot remained to scar the 
attractive surroundings of the plant , 
the gable end of the factory expansion 
budding which is aligned with the 
rear of the office block Here, on a 

bare mil, has been proieaed a pleasing sign in cement slogan “ At the service of the nation ” in blue Colorex 

and Colorex plaster The base colour of the sign plaster 

harmonises with the colour of the office block A Bharat Tiles & Marble Limited carried out the work 

facsimile of a Firestone tyre 20 feet high is surmounted to the mstruaions of Stronach’s Publicity Services Ltd 
by the legend “Firestone” m red A-foot letters The work is a testimonial to the fact that the famous 

Underneath, on either side of the tyre display, runs the skill of Indian Artisans is still preserved 













t.C ^ ^ minimise the great importance of 

keeping the Home and Fighting Fronts fully 
supplied until final Victory is achieved Have you 
“ t^' asked yourself the question how do all these 

vast supplies get there ^ The one unequivocal 
answer is — through the ceaseless and unremitting 
^ TrWiflM service of the Indian Railways* Every hour, every 
day, tram-loads of raw materials, food and other essential civilian 
requirements are being rushed from field to factory, mill to 
market — passing on their way train -loads of guns, munitions, 
tanks and frontline supplies and equipment The task is indeed 
heavy* But Raiiwaymen are facing it with loyal and grim deter- 
mination Your increased co-operation in securing 
a still quicker turn-round of wagons and a better 
utilisation of Vital rail capacity will doubtless help m 
bringing the day of Victory nearer Therefore 


VS 




'‘jfK JM '-’v ’ 

fr-i/ 












CEMENT CONCRETE IS THE BASIS OF 
NEARLY ALL POSTWAR CONSTRUCTION. 





hMl wAgens « wsrcliouMft. 
Prompt uniodfRng wiV send Hit 
w^gcMi back whtft H it mott 




WmPW/l 60 i^SMliyfNB 
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UNIPLASTIC 

HIGH TEMPERATURE 
INSULATING CEMENT 


★ 


ex STOCK 

WILLIAM JACKS & 

COMPANY, LTD*, 

HAMILTON HOUSE, - - - BOMBAY 


Unfpiastic is a piastre insulating 
cement which Is highly efBaent in 
reducing heat losses at all temper- 
atures up to 1900'^F )t can be 
applied to practically any surface 
such as pipes, boilers, furnaces, 
etc One recent installation 
of unipiastfc is saving 150 gallons 
of fuel oil per month 


I 


INDOCRETE 


Let INDOCRETE solve your timber 



McKenzies limited 


SEWRI, BOMBAY 


Td, 


gmu »suiBnur- 


phoM MMir(}1taM) 

and 

ESPLANADE, MAOBAS 




Jwnml 


Febrnarr IStb. IMS 


POST-WAR PLAMMIMG 


• EDUCATION 

• MEDICAL AID 

• SOCIAL UPLIFT 

FOR THE VILLAGER 

LET US 

REACH HIM THROUGH 

GOOD ROADS 
CONCRETE 

Reinforced with 


WELDED FABRIC 


HKATLV & GRESHAM 

L I M I T C O 

(INCOftPORATEO IN ENGLAND) 

CALCUTTA . BOMBAY • . MADRAS • LAHORE 



RflMfORCEO COMCRETE WILL TAKE THE HEAVY TRAFFIC 



Indian Cmnsclc dnnnai 


iNelmunv idMu 


CII^VEl -SCKHOmC. 


RUBEROID ROOnNC 


RUBEROlO COMPOUMO 


RUBEROiO 

UNDERLAY 



OR CONCRETE 
ROOF 


THE RUBEIIOID 
BUIIiT'UP HOOF 


A Ruberoid Budt-up Roof consists of two or more layers of Ruberoid underlay, 
bedded together and surfaced with either Ruberoid Standard Roofing or Ruberoid 
Astos Asbestos Roofing It can be laid on either boarded or concrete roofs, 
whether flat, pitched or curved It is a permanent roof which will withstand 
all weather conditions 

A screedmg of gravel can be apphed to the surface where the roof is to be 
subjected to foot traffic, or where it is necessary for the deflection of fhe sun's rays. 

An attractive alternative is provided by a fnashing layer of Ruberoid Slate Sur- 
faced Roofing m white, red, green or blue The colours are parhculaily soft 
and pleasant, being formed of natural crushed stete appEed to the surface 
during manufacture 

Appointed agents in Ae piiiicipal centres nndeatake An Atsig of itubecoiil 
Soob on aQ types at bnOdings. Estmates iiiU be sent on zeoe^it el parbeulacs. 

RUBEROID ROOFIMO 

AUNITTJLCTiniED BT TBE RTBEBOtB CO. l>tD.« laOWDOHr. 


MADRAS ftay & Co Ltd, P.O Box 13 
COUsmo. Biiten A Co., P.O Box 814 


CAliCOTTA: Plantmer Bros A Co.g M, Soex ^28 
Vkaamaiear Bxo0. & CSo«t PC, Wm ^ 


ARCHITECIS AND ENGINEERS ARE INVITED TO WRITE FOR A COPY OF THB 
PUBLICATION No. 326 ENTlTlED "STANDARD ©EdFIGAHONS PC3R RUBEROID ROaFBL*^ 
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PVfcVMTf IBtti, 1945 


UP-TO-DATE PLANT POR 


)40WL£ 

B^EKWNG, PLKNT 


J — Si g 


m ■— 



H-R-MARSDEN 

L,rivi 1 T ED 

SOHO ENG’G WORKS LEEDS ENGLAND 



Mobile Tar Macadeim Plant 


HINDUSTAN CONSTRUCTION Co., Ltd. 

( CEMENT GUN & CEMENTATION DEPT ) 

“GTOITE” 


Wiacliever way yoa loiJt at 
** GuiuCe there is no question 
as to its efficacy m solving many 
problems dealing with the 
strengthening and repair of 
structures of all kinds. 


\Thts product is ideid for tho 
^ hning and recoiufabonuig of 

^ CHIMNEYS, 

BASEMENTS, 
BRIDGES, ^ 

CEILINGS, N 
TANKS, 

PIPE LINES, etc. 


Qm&Jt us the Specmhsts m Waterproofing and 
Reconditioning Concrete and Masonry Structures. 


CONSTRUCTION HOUSE, 
RAIXASR» ESIAIi; B4»iRAY. 


Telegrams • BINCON 
Telephone 26036 (5 lutes) 

42816 (Coioeut Gun Dept ) 


iu 


CMMWto irMntMl 


IMh, '»M 


RASHID KHOOADAD & CO.. 

POONA, 

5clHn^ Agents for Deccan District, 
Portuguese Goa and Karwtr District, 

THE 

CEMENT MARKETING COMPANY 

OF INDIA. LTD. 


Who are the Distributors of 

A. C. C. A DALHIA CEHBITS 


(Gu«fwite«d to exceed the requlrtfmentc of tfw BnCfsh 
Standard SpcciflcoAtom.) 

- ROOFING S 

Engineers and Budders all over the Conner/ 
toda/ specify either « EVEREST'* ASBESTOS 
CEMENT “BtGSIX’* CORRUGATED 
SHEETS or EVEREST « TR AFFORD ** 
SHEETS for theft roofing proWemt 


For CEIUNGS USE 

**EVEREST** ASBESTOS wood 

« EVEREST Rainwater 
^ and Soti ^pes and 

Fittings are extensivel/ 
used. 


I Ready Stocks of ” EVEREST” Asbestos \ 
I Cement “ BiGSIX ” SHEETS, ” Trafford ” \ 
I Sheets, ** Crownit '* Superthirteen Sheets | 
I ” Crownit ’* Corrugated Sheets, I 

I Asbestos \Yood, Rainwater and Soli Pipes | 
\ and Fittings, etc., etc \ 

RASHID KHODADAD & €0., 

POONA, 

SeUutg Agents far Deccan Drstrkt^ 

Portuguese Coa A Karwar District 


It is ri^ dwt the BuHdhfg 
Engineer should always 
specify 

CHAMUNDI CEMENT 

i It carries with it the Guarantee 

of absolute Reliability. But ft Is 
also right that cement should go 
Erst to strengthen the country’s 
defences. So if you are expe* 
riendng difficulties about supplies 
—please be ptient. The palmy 
days wilt come again when 
VICTORY Is ¥K>n. 

' THE MYSORE IRON A 
STEEL WORKS 


1 


\ 


treetex 

INSULATING & BUILDING BOARD 

« 

FOR 

THERMAL & SOUND INSULATION 
IDEAL FOR 
CEILINGS, WALLING 
PARTITIONS 

QNEMAS, STUDIOS, ETC 



treete% 


HEATLY & GRESHAM 


FOR ASBESTOS CEMENT LTD., 
» O M B A Yt 


IV 
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(INCOKPOflATCD IN WtUShAMU) 

CALCUTTA . BOMBAY . MAOBAS . LANORE 
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A FIELDING PRESS. PRODUCING KERBS 

We supply a con^ete range of Presses, capacitfes. types and sizes as required, with 
patent vacuum lift, pumps, accumulators, concrete mixers and trolleys 


iflObJiu 
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4>^ Messrs^ Asseeiated British Machine Tool Mahers Limited 
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CCITCCIAL NEWS & 


The institiition ef Engineers 
0ndia) 

T he 2Sth Annual General oi 

the Institution ol Engineers (In^) 
was held at Hyderabad, Deccan, 
from the and to the 5th of January. In 
taking over the Prestdeatship Mi H P 
Bhaumik delivered a most imjaressive 
address in which he dealt with the re- 
presentation of the Institution in re- 
construction committees, post-war tech- 
nical education, engineeiing research, 
development of electric power, both, by 
Hydro-electric and thermal schemes, and 
fi^Uy development of tele-communica- 
tions on which subject Mr Bhatmuk is 
an accepted authority 

Mr C E Preston’s paper on " post-war 
education and training of engineeni^ 
personnel " had a very good reception, 
and a sub-comnuttee was appointed to 
deal with this and other developments m 
technical education Other papers dealt 
with were Mr A N Mitra’s '' Training 
of Rivers/* Mr V R Vaidya’s Plan* 
mng for post-war electric power,*' and 
Mr Suhrahmanian's The Design of 
small Sewage Disposal Plants ” A very 
pleasant visit to Nizamsagar and 
Pocharam Imgation Projects completed 
the meeting 

All the arrangements did credit to the 
Hyderabad Centre who are ably keeping 
up the reputation oi the State regarding 
hospitality 

* * 

A very successful annual meeting of 
the Bombay Centre of the Institution of 
Engineers (India) was held in Bombay on 
the 1 8th of January, under the Chairman- 
ship of Rao Bahadur N S Joshi, who 
gave a very interesting speech on ** Food 
and Irrigation Problems affectit^ India 
in general and Bombay m particular ** 
The whole question of the food supply for 
the great population of tins country is 
of vital importance India’s imgation 
works are at present distributed very 
unevenly and Bombay Presidency hs^ 
much leeway to make uip The irrigated 
area of about one mdlion acres forms 
about 4% only of the annual sown area 
The Rao Baliadur explained in some 
detail that imgation works in the Bombay 
Deccan were extremely costly While 
it requires only Re i/- of capital on the 
construction of canals for Re i/- of 
annual produce in the Punjab, Bombay 
requires Rs 8/- of capital on the construc- 
tion of canals and tanks for one rupee 
worth of annual produce The other 
mam source of wato must be by wells 
These m the past have been constructed 
by owners of lands and not by Govern- 
ments Rao Bahadur Jc»hi appeals to 
the Government to construct many wells 
m future Owing to the peculiar geologi- 
cal formation of the Deccan Trap Ro^ 
the question of constructing weHs is very 
and poor cultivators cannot risk 
the venture As this matter seems to 
ns of the greatest nnportaiicei, we pro- 


pose to give d summary of the Rao Baha- 
dur's paper in the March issue of this 
Journal 

A somewhat heated discussion took 
place on Sir Claud Inghs* paper on 
" Proposed Extension to the Water 
Supply of Bombay ” The upshot of it 
all was that the d^ision between the two 
proposed schemes should be made at 
once and work started immediately as 
the water supply for Bombay with its 
present swelUng population would be 
precarious indeed if nature was unkmd in 
producing a bad monsoon Other papers 
dealt with were Longevity of WeDs m 
the Deccan Trap area ’* by Mr D G 
Lima>e and “ Automatic Hood Record- 
ers for Storage Reservoirs with Overflow 
Weirs ** by Mir G P Kagarkar, while on 
the last day Mr H J Mulleneux gave a 
wonderful ^play of his electrical OsciJla- 
tions or electric rays Mr S B and R N 
Joshi's paper on *"One-sided contracts for 
Construction Wort ** caused so much dis- 
cussion that this had to be postponed to a 
later date 

After a successful lunch party at the Taj 
Mahal Hotel tlie party visited the Hind 
Cycle Factory at Worli, thereby encour- 
aging the manufacture of one of India's 
future means oi communications U 
only we can get roads for the cycles to go 
on, this humble machine should do its 
full share in dei^eloping the country 

* * * 

VILLAGE IMPROVEMENT WITH 
CEMENT 

A practical demonstration at Virar 
(38 miles f^m Bombay) 

The impartant role that cement is 
bound to play m post-war rural planning 
was demonstrated practically at Virar 
by the Concrete Assoaation of India on 
the 28th of January Mr. G F S Collins, 
CSI, CIE, OBE, ICS. Adviser 
to H E the Governor of Bombay, in- 
augurated the vanons improvements 
earned out, and a full text of his address 
is published herewith The function was 
attended by a small but distinguished 
gathermg which mcluded Sir Charles 
Bnstow, Kt , CIE, ICS, Adviser 
to H E the Governor of Bombay, 
Mr G V Bedekar, Collector of Thana, 
Mr H G VartaJc, Chairman of the Virar 
Village Panchayat, well-known Mumcipal 
and R W D oiflcials, and other District 
Local Board membecs. 

Mr Kynnersley, in a short speech ask- 
ing Mr Colhns to inangarate the improve 
ments, said that although planmi^ was 
the duty of Government, in these days 
of scarcity of practically everything, 
it seemed right to he^ the Government 
and the peo^e to understand something 
of the village structures m which cement 
played a prominent part The work 
they had done was meant to be of per- 
aaaneat use to villagers in Virar, as weU as 
to serve as an example to other villages 
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The visitors were then shown around 
the various items of improvement work 
which comprised the following — 

1 A new village house incorporating 

concrete features as roofing, 
plastermg, floormg, jadU work, 
ventilators, sun-shades, etc 

2 A permanent gram silo attached to 

the house. 

3 Improvements to the Distnct Local 

Board well, the approach-way 
and construction oi a new drink- 
ing fountain 

4 Crete ways — a short length of 400 

ft 

5 Single track of concrete — ^for use 

m all weather by bicycles, and 
single-wheeled hand carts and 
bullock carts 

6 Clean and hygienic platforms to 

village market 

7 Concrete floonng in Dharamshala 

(travellers’ rest house) 

8 Surface Drams 

q ' Athams * (toad-side platforms for 
headloads), lamp standards, cycle 
parking blocks, etc 

The entire improvement scheme was 
financed by The Cement Marketing Co 
of India. Ltd 

We hope to publish m tne next issue 
photographs depicting the above im- 
provements 

* * * 

Address delivered h/ Mr G F S Collms, 
CSI,C 1 E» 0 BE,ICS, Adviser to 
H E the Governor of Bombay on the 
occasion of the tnauguration of village 
improvements ai Virar 
"T ET me begin by thanking on behalf 
X.J of ail of us &Ir Kynnersley* and 
The Cement Marketing Company for 
mviting us to this function to-dav, for 
making such effficient arrangements and 
for their kindness and hospitality I 
should also like to emphasise very strongly 
the instructional lalue winch all of us — 
I am sure we are all equally interested m 
the future rural de\ elopment of India — 
will derive from seeing thLS experiment 

I regard this experiment as of particular 
importance when the minds of Govern- 
ment and the public are turned towards 
a better and more prosperous India 
after the war, and when, vith what we 
now know will be an earlj and happy 
conclusion of the war, Government is 
engaged in planning post-war develop- 
ment Some of you must be aware of the 
so-called Bombay Plan drawn up by ten 
leading industrialists and public men 
which gives the ideal of a post-war India, 
I should not be exaggerating if I bay that 
Mr Kynnersley and his Association have 
long ago envisaged this picture They 
have for many years been drawing our 
attention to the importance of roads, 
they have more recently prepared pilot 
schemes for roads m four talukas of this 
Province and now they have given us 
this concrete example — I use the word 
concrete in two senses — of what post- 
war plannmg should be 1 r^ard 
Mr Kynnersley and his Association as 




forerunners of prc^ess who have seen 
ahead of Govemmeut and the public 
and Mr Kyanersley, working as he has 
worked for many years assiduously and 
yet unostentatiously, may well be ranked 
among those ten pioneers to whom I have 
referred 

You have probabJy all seen the 
pampldet of the Bombay Govermn^t 
entided ” Bombay's Countryside '* which 
gives an account of its p^-war deve- 
lopment plans, and you will know that 
those plans begm from and attach primary 
importance to the villages To give a 
few instances, roads openmg np all 
villages with a population of 500 ox more 
will take precedence over other roads 
and for the first five-year penod certain 
concentrated areas, mainly areas which 
have given many soldiers to the war, 
hav^ been selected for intensive develop- 
ment The plan contemplates that 
central villages in those areas which we 
may name Centres of Civilization will 
have schools dispensanes, chavdies, 
village clubs, houses for returned soldiers 
and 80 forth m accordance with modem 


ideas of aviibsation aad that ronU l2f» 
will radiate outwards from these villages 
Government has gicme stiU further junoe 
that plan was published and now hopes 
and intends to put the plan, so far as 
materials and labour are now available, 
into action in one tahika m each of the 
three divisions of the Province before 
the war conctodes Those talnkas will 
be Satara in Satara District, Khed m 
Batnagui District and Bulsar in Soxat 
District and three officers have been 
appointed to work out detailed plans 
lias countryside ideal contemplates 
model type plans for the buddings I have 
desextb^ These buddings must be 
fuller suitable to fulfil Ihe needs for which 
tifiey are constructed; they must be 
modem and must present an attractive 
appearance and yet must not cost more 
tlian the tax-pa^er can afford It is 
therefore evident that Government must- 
make use of the l>e!St tn-ains and the best 
experience it can command to evolve 
lliobc type plans 

I say this b> way of illustrating 
the id^ before us and of emphasising 


TYRES FOR MOTOR TRANSPORT VEHICLES 

HOW TO OBTAIN REUABLE SERVICES ANO HIGH MILEAGE 


I N view of the acute shortage ai 
motor tyres and the need, therefore, 
to keep every tyre in service for the 
maximum mileage possible, the Govern- 
ment of India in the Department of War 
Transport have issued a very interesting 
pamphlet expiaming the causes of un- 
satisfactory service and the precautions 
to be taken to get higher mile^es 
The following 15 a summary of the hurts 
lor conservation of tyres 

(r) Take sppnal care to have tyres 
tnfiaied and maintazned at ike covrtci 
pressure as declared ln> the makers Pres- 
sure should be checked at least twice 
weekly, better daily Always replace the 
valve-caps and screw down properly 
The recommended mflatioii pressure 
for a tyre oi the size of 30' X 5"' Js 75 
lbs per sq inch and the load the tyre 
can carry at that pressure is 2,000 lbs , for 
a 32' X 6* tyre a pressure of 80 lbs and a 
loacl of 2,650 lbs , and for a 34' X 7* tyre 
a pressure of 85lhs and a load of 3,300 lbs 
The maximum load that can be put on a 
t>re decreases with a fall m the tyre pres- 
sure In the 32' X 6*" tyre, tor example, 
if the tyre pressure ih aUowed to fall by 
cmly 5 lbs per sq inch, the penmssible 
total load is reduced by about 6 per cent, 
and if the pfressure drop is ro lbs the 
reduction for safe loading amounts to 
nearly 13 per cent The coirrespandmg 
percentage loss m. payload is far higher 
Under-inflation causes rapid uneven tread 
wear, while over-inflation not only in- 
creases the danger of ' bruismg " but 
also causes abnarmal wear due to 
decrease m road contact 

(2) A void overdoadtng and uneven 
load dtstrtbuHon Even when the total 
load 3 S withm permissible hinits, it 
15 important to avoid maldistnbatioa 
of the load over the front and rear axles 
or the ofl and near wbeda of either axle. 
Otherwise blowouts and separation may 


result* The axle " sags when a heavy 
and unevenly distnbuted payload causes 
the body to lean more on one end of the 
axle tiian the other la case of 
dual wheel assembly, a sagging axle 
forces the inside tyre to carry more than 
Its share of the load, causing and 
irregular wear on the inside shoulder of 
that tyre 

(3) Do no^ travei of excesnve speeds 
nor take comers otkeranse than shwly 
Get off the mark slowly and do not use 
brakes suddenly^ except tn emergency 
At high speeds the rubber of the tread 
softens due to accumulation of heat and 
wears off very qtuddy Dnvmg at 20 
imles per hour will give an increase of 7 
per cent in the hfe of the tyre compared 
with an average speed of 25 miles An 
increase from 25 to 30 miles per hour wiU 
give a loss of life of 9 per cent . and an 
increase from 30 to 35 miles per hour a 
further loss of ii per cent These are 
important figures when t3nre3 are scarce 

(4) Give the tyres frequent mspectum 
and remove all stones, series and small 
natis from the tread Have all repairs 
attended to at once ** Hot patches 
are useful as temporary expedunts They 
are not suiiatie for heavy transport 
Vulcamsatum %s essential Always apply 
french chalk when fitting inner tubes, 

(5) Practise tyre rotation 

Place new tyres on iroxA wheels and 
change from near to off side or vice versa 
about once m 4,000 tmles Use the spare 
wheel or tyre also in turn, because if you 
keep it for Icmg penods without use, its 
hfe IS automaticaUy shortened. Change 
front wheel tyres to rear wlireib after 
abotrt T5.000 miles (or when about half 
worn) again change from off to near 
«de or Vice versa once m 3,000 nules 
Change dual tyres as xeqwxed to |^ve 


lUvwrr ilA» t*«l 

Ihe importanoe <d this oxpen m e Q t at 
Vxrar wch we liave se^ to-day and 
oi exprefislng our gratitude to Mr 
Kynxus^s&y and his Askioatiaa for their 
far-seen^ and pubhc-spuited ^Sort. It 
was dear enough that ceanent must be the 
mam matenal for wtllage builduigs of the 
future, but I am afraid -^at even Mr. 
Kynnersley, caD|urear as he may be, will 
not be able to produce hidden suppffss 
of that material for <mr initial Workm the 
three talukas, nor do I expect that he will 
be able at this stage to guarantee its 
future pence at a fig^ to suit ihe tax- 
payer’s pocket That will, however, not 
prevent us from bemg cement-mmd^ 
Let me conclude by thankmg the 
FUnchayat of Virar ai^ its Chanmaii, 
Mr Vartak, for their co-operation in this 
effort Although the resuscitatKm of 
panchayat hie, which was one of the mam 
ot^ects of the late Government, has aot 
progressed as we hoped, I am glad to see 
that Virar is an exception and I hope 
that this achievement and to-day's 
function will be an incentive to others to 
follow Its example " 


correct patimg in these operatioas Sys- 
tematic rotation of tyres wiU increase 
average mileage by 25-30 per cent 

To ensure proper mati^nng of dual 
tyreSj which is of prune importance, 
tyres which differ by more than o 5 inch 
m diameter or o 25 inch in tread thick- 
ness, should not be fitted on the same dnal 
wbed Subject to this the more worn 
cover of the pair should be fitted m the 
inner positiOD 

(6) Avoid futs and sU^iktng pavement 
kerbs, bricks and rocks 

(7) Do not use the steering wheel 
when the vehicle ts stakonary If \t ts 
obsohMy necessary to turn ti, get someone 
to puU the front wheels round by hand 

(8} Haxe your brakes, steering gear 
and wheel alignment examined at re^ar 
intervals or after any accident or sudden 
shock 

(9} Get increased mileage out of your 
covers by having them retreaded at the 
proper time Wien the tread is worn 
smooth, have the tyre examined to 
see if it should be re-treaded* If 
exammation is deferred until the canvas 
shows through the tread, it will be too 
late 

Synthetic Tyres 

Synthetic tyres, with which meoiy 
vehicles now commg mto Imjia. are 
equipped, will not stand nearly so much 
abuse as a natural rubber tyre* The 
effect of such abuses as speeding, over- 
loading, undet-inffaiion, kerbitig and 
embedded stones, ts bad enough on 
natural rubber tym but the niin there 
abuses bnng to synthetic tyres is far 
more rapid, disastrous and complete 

Gas Plant Vabidas 

When a gas jdant is fitted at the rear 
of the vehude, overhangs of mesa than 
45% oi the whed base tncludsng the gas 
fdOHt should be av<fided and Ma then 
it IS better to reoere the gaa plant 
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COATING CONCRETE STORAGE TANK INTERIORS 

By U^temmt-CDmmander CHARLES B TAYLOR 
€Mt Engineer Corf», Naral Reserve. 


I N X94Z tile Biaeaia of Yards and 
. Docks o! the Navy Department com- 
pleted dest^ and agned contracts 
for die construction of the Bureau's Bist 
p j e stres Be d concrete tai^ Prestreased 
concrete tanks are now beii^ used ex- 
tensively for the storage of fuel and 
diesd QU and aromaticr gascdine 
As a precaution a^^iinst leakage, to 
seal die pares of the concrete and to 
porevent contanunatioa of gasoline, the 
tanks are lined, the nature of the hmng 
dependiojgr on the fuel stored 
Concrete's porosity preaoited a prob- 
lem when tanks bmlt of this matenal 
were consida^ far the storage of 
liquids of low viscosity The Bateau of 
Yards and Docks did not want to nak 
the wastage of the lighter mis. such as 
diesel oil. through lack of an adeqnate 
imperviouB lining Accordingly, the hrst 
concrete tanks constructed the Navy 
to hold diesel oil wore luied with a 
synthetic xesm A silicate limi^ was 


used lor tanks budt to store heavier fuel 
oils. Both of these materials were said 
to suit the purposes 
More miensive study of types of lin- 
ings which might be used wi^ gasoline 
was begun m January. 194a Improved 
hmngs were necessary not only to pro- 
vide impermeabdity and thus prevent 
wastage, but also to keep the gasoJme 
Bom omnstig izi contact with the con- 
crete SQxfaces and becmrung contami- 
nated. While the contammadon prob- 
lem was not senons with, stnu^^t 
cracked gasolmea. it was eoKtremefy im- 
portant when the aromatic types 
entered tiifipletiire. Studies ducrwed that 
the alUii^ of the ooRcvete bco 3 to 


down the iiiluba:tors used for stabihsmg 
the aromatic ^aiaohnea. thereby cansnig 
a senoos d^mioration of the stored 
liquid 

Aromatic gasohnes also brought up 
another problem in ration to plastic 
or synthetic types of tank linmgs, be^ 
cause xylene, tolueae. and benzol are 
solvents to soch materials The first 
part of the problem was to find a iming 
material winch would not contaminate 
the gasoline or be di^olved by its sol- 
vent content The second pha^ was to 
develop a method of attaching the ne^v 
Immg to the walls of concrete tanks, 

Tnal installations of lining whose 
protective qualities liad been approved 
by the Naval Research Laboratory were 
znade in several of the huge concrete 
tanks then under construction near Bos- 
ton Test pani^ were budt and covered 
witb vanous bnings under considera- 
tion These panels were subjected to 
hydrostatic pressure to obtain data on 



the linings' adhesion qnaliti^ and their 
behavior when ui contact with water 
The Imuigs which made the best show- 
ing under these test conditions were 
edited to permanent installation m 
the tanks Tins marked tbmz first use 
on a large scale 

After a year's expenence, the Bureau 
of Yards and Docks is now using 
sodium sihcate as a hmng to concrete 
storage tanks built to bold fud oil For 
the Immg of diesel col storage tanks, the 
Bureau has approved two synthetic 
resin hnmgs and a Thiokol latex Immg 
Tanks to avmtioa gasblme are hnd 
withThickol latex, Thiokol FA sheet, 
or syn&ebc xusin luungs Each of these 

IS 


Immgs. while having its rdative advant- 
ages and disadvant^es, has proven to 
be generally satisfactory 

A synthetic ream homg under the 
trade name of Amercoat, manufactured 
by the American Pipe and Constrno- 
tion Company. Los Angdes, Califomia. 
has been ap^ed to a large number of 
concrete diesel oil and aviation gaso- 
line tanks, and to^e intenor of 22 con- 
crete ships The other synthetic xesm 
Immg approved by the Bureau 1$ manu- 
factured by the A C Horn Co, Long 
Island City. N Y 

For three years prior to the war 
Amerooat was exposed under Laboratory 
cimditions to 100 octane aviation gaso- 
line At the end of that time there 
was no change in the gasoline, and toe 
coating still retains charactenstic gloss 
toughness and adhesion 

Clianges in aviation gasoline after 
the entrance of the United States mto 
toe war tesolted m the development- of 
more severe tests The Iming was ex- 
posed to aviation gasoline made up of 
60 per cent loo-octane aviation gaso- 
line, 20 per cent totad. 15 per cent 
xylol, and 5 per cent benzol 

Results of this test showed that the 
highly animatic fuel did not reduce the 
essential properties of Amercoat. and 
acted as a plasticizer for the hmng, 
making it somewhat more fiexible Ex- 
traction tests showed only a n£gtigible 
amount of residue, too small to con- 
taimnate the gasoline 

Synthetic resm luungs. like each of 
the other lining materials the Bureau is 
now usmg, can be applied to fairly new 
concrete surfaces, highly alkaline m na- 
ture, without the danger of saponifying 
or losing its adhesion 

With water resistance a strict require- 
ment for hmngs used m the storage 
tanks, the linmgs have an extremely low 
water absorption One test made to 
demonstrate Amercoat's water resist 
ance and its adhesion to concrete was 
to make a stack of porous concrete pipe 
22 ft. high, apply the coating to the 
extenor Si the pipe, and then fill the 
pipe with water, makmg a pressure at 
toe bottom of the column of approx- 
imately 10 p 8 1 This column was kept 
filled with water for six months At 
the end of that time, the coating showed 
no loss of adhesion nor was there anv 
penetration of the water through the 

bt»ng 

Synthetic rests Imuigs can be appbed 
by ordmary painters wito standard 
spray painting and ventilating equip- 
ment or may be brushed <m It requires 
a completely dry, clean concrete sur- 
face, and care must be taken m the ap- 
phcatioa of each coat to see that there 
are no pm holes The chief disadvan- 
tages of Amercoat as a lining to fuel 
storage tanks are relatively poor elasti- 
city and the necessity to applying a 



Concrete ships lined with " Thiokol ” synthetic latex are the latest solution to the problem of 
truttportmg vast quantities of aviation gas^tne to strategic coastal points and military bases 
Since the alkalies In concrete deteriorate the Inhibitors in gasoline, permit gum to form, and 
lower the octane rating, the Thiokol " lining is necessary to protect the gasoline These 
ships are oomtructed with steel bar stock which ts less critical than the steel plate Jused In all- 
nmi vessels, and require far less manpower in building than either wood or steel ships 





Work5nen applyii^ Thiokot pnmer coat around column base and on floor of gasoline seorage 

tank 


large aumber ol coats Adequate ven- 
tilating equipment is essential and is 
specified by the Bureau to ebmmate 
hazand of explosions which can 
occur with concentration of the vapours 
during apphcation 

Another lining used by the Bureau is 
Thiokol FA sheets — thin sheets of syn- 
thetic rubber which are applied to 
floors, and columns l^e wallpaper 
Thiokol FA sheets reduce the loss in 
octane rating and the formation of gum 
m the gasoline caused by aromatic gaso- 
lines in direct contact with concrete, 
and prevent loss of fael by seepage 

Thiokol sheeting was devdoped and 
manufactured for the Bureau by the 
Boston T^bven Hose and Rubber Com- 
pany of Cambridge, Mass after consi- 
derable expenmentation The S3mthetic 
sheet consists of a high density sheet of 
the Thiokol FA — a polysulfide synthetic 
rubber which may also be used for the 
fabrication of Jhose and other solvent- 
resistant specialty products The sheets 
used in tank construction are required 
to be made m two thicknesses o 025 m 
for side-walls and columns, and 0030 
in for floor co\erings The sheets are 
38 m wide and made in loo-yd rolls 
The front surface is smooth, except for 
a 3 -in strip along one side, which, like 



Phot<t Courtesy Bureau af Yards and Dodts 
Even the columns of the concrete underground 
tanks now used by the Navy for storing 
eviatfon gasoline, when synthetic sheet immgs 
are used, are covered with sheets of Thiokol 
EA material to keep the gasoline from coming 
tn contact with free alkalies in the concrete 
' whidi would lower its octane rating 


the back surface, is rough to provide 
better tap adhesion ^ 

Frodoctum of the lining mvoTved sev- 
eral new fabrication problems After 
the crude stock is mixed m a Banbury 
mixer, at is calendered into sheets and 
wound in rolls, with an interlmer to 
prevent sticking Without removing the 
interlmer. the sheets are air-cured for 
15 minutes at 320 deg F The inter- 
liner is then removed and the sheet is 
led into a contmuous cunng press This 
process, which takes about two minutes, 
gives the sheetuig its high density and 
strength characienstics The final step 
15 buffing and measuring, followed by 
isspection over a light box. Every foot 
of the material is so inspected, since the 
lightest pm-hole would penmt gasohne 
to come in contact with the concrete 

Installation of the Thiokol FA lining 
in many ways resembles Uie banging of 
wallpaper. Actually it is a far more 
completed operation 

Aft« all holes have been filled and 
all projections removed from the con- 
crete surfaces, walls {xdumns, and 
floors are coated with a special synthetic 
rubber cement applied with a notched 
troweL After this has dried thoroi^hly. 
a second coat 1$ applied immediately to 
the portion of the wall which is to be 
lined and to the back of the Thiokol 
sheets 

The only adhesive that has been de- 
veloped that will gi\e the required bond 
between concrete and the sheets con- 
tains Hycar, a highly critical material 
During the lining programme much 
difficulty was experienced by the Navy in 
getting releases for suficient Hycar to 
cany out this work and at present none 
of '^is xnatenal is available for com- 
mercial use. It IS to be noted that while 
water has no ill effects on the adhesive 
cement after it has cured, the adhesive 
cement will not set in the presence of 
moisture and great care must be exer- 
cised to obtain absolutely dry concrete 
wMe applying and until the cement has 
thorougli^ cured 

Ventdators are then set up to exhaust 
the solvent from the cement as these 
fumes are toxic and inflammable When 
the stnp of limng reaches just the n^kt 
st^e 01 iadanesa, it is hung in a man- 
ner aunilar to a stnp of wallps^^, stast- 


indNwrr TMOh ItM« 

mg at the top and allowing a 6-aa. opirer* 
lap onto the floor 

Great has to be taken to prevent 
the sheeT from commg into contact with 
the wall out of place since the adheskm 
of the cement is so great that it as almost 
nnpossible to unstidk it once it le stuck 
The sheets are brushed into contact 
with heavy brushes to n^ure perfect 
adhesion at all points 

After the walls are covered, areas 
around ladders, pipes and othm pro- 
tuberances are carefully patched so that 
not one square inch of the bare con- 
crete 18 left exposed The concrete 
cc^unms supporting the roof are then 
similarly covered 

f^naf Step 

The final st^ is coveru^ the floor 
A sillily thicker Thiokol sheetuig is 
used on the floor because of possible 
damage by men working in the tank 
Instead of running stnp« all the way 
across the bottom of the tank, pieces of 
not more than xo ft m length are 
patched tc^ether in the manner of floor- 
ing to insure a perfect fit around Ihe 
base of the columns A g-in stnp then 
IS supeninposed on the joint wbra the 
walls meet the floor 

In addition to providing resistance to 
aromatic gasoline and the water which 
js bound to collect in the bottom of the 
tank. Thiokol FA sheeting has the 
added advantage of forming a container 
which remains leakproof even m cases 
where the concrete wall cracks due to 
stresses, ground shifts, or temperature 
changes, due to its strength character- 
ishcs 

The third type of hning for gasoline 
tanks, Thiokol latex, does not have the 
strength characteristic or the controlled 
thicknebs which is obtainable with the 
Thiokol sheet material This is also true 
of the synthetic resin iinmgs, but has 



Bkato Courtesy Bureau qf Yards mid l>ocks 
Special care has to be taken to patch armind 
ladders and other pro}Ktions since any con- 
tact between aviation gasoline and the hart 
concrete would nesott m a themical reaction 
SIS well as possible leakage The Thiolcol FA 
lining with which the walls ere eovered b 
completely retbtant to «dl and faaoltne. 
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prov^^ entirely satistetory e.s a coat- 
in^ when properly applied Tbiokol 
latex compounds ate manufactured for 
tbe Bureau of Yards and Docks by* 
Stonet-Mnd^e, Iftc , Pittsburgh, Penn 

To overcome the objecticm due to 
lack of strength charactenstic, Stoner- 
Mudge Tnc developed a remfoitsing 
membrane which gives the lining a sat- 
isfactory crack bndging quality This 
fOembrane-Temfotced Thiokoi lining 
was approved by the Bureau, and has 
been used on all but the first few tanks 
lined for the jVa\j using Thiokol latex 
compounds 

ITie standard method of application 
after proper preparation oi the con- 
crete surfaces is as follows One coat 
of pnmer is applied by H.alsotnint» 
brushes and allowed to set, and then a 
second coat of primer is apphed and 
the dampened fabric or membrane is 
immediatdy applied, smoothing it on 
with a dry brush This fabric is a ^-or 
Ofanaburg cloth iiith a thread count of 
26 X 26 No doth having a weight of less 
than 3 5 oz or a thread count of over 
52 X32 iS permitted Two more coats of 
pnmer are then apphed allowing each 
coat to set Two coats of finish are tlieii 
applied Ihe finished lining is 0030 in 


thick -with a tolerance of minus o 005 
in A third finish coat may be required 
to obtain the minimum tliickness re- 
quired 

This t\ pe of limng has been esunentiy 
satisfactory and the advantage of 
being as economical in cost as the syn- 
thetic resm imings, and is m effect, a 
built-in-place sheet having strength 
necessary for budging cracks similar to 
the Thiokol P A sheets 

Navy Tests 

In tests conducted by die Naval Re- 
search Laboratory (Anax^tia Station), 
Washington, D C , Ihiokol latex proved 
corapletely water resistant, and gum 
formation {effect of liner on water) 
was I 4 mg compared with 20 7 mg for 
Amercoat m the same series of tests 
Gam formation for Thiokol FA sheets 
was nil pH of water after ten days 
contact was 7 5 during the test penod 
compared with 7 0 for Thiokol FA 
sheets and 8 4 for Amercoat 

For the successful application of any 
of the approved tjpes of linings, the 
Bureau specifications for the concrete 
tanks must lie rigidly followed Before 
application it must be positively assured 
that the tanks are leakproof, and re- 


paired where any leaks or seepages 
occur Unfamiliarity with the pnnci^es 
of prestressed reinforced concrete tank 
construction and speed of construction 
at the expense of quality caused much 
difficultv in the early periods of the pro- 
gramme The necessity of a smooth con- 
crete surface free of fins, projections, 
or holes o\ er \ in in diameter is para- 
mount in obtaining good adhesion of 
the hmngs 

Much credit for the ultimate success 
of ihe tanks lined for the Nav^y is due 
to the co-operation, development work, 
energ),», and efficiency of the manufac- 
turers of the materials used, and to the 
research work conducted by the Naval 
Research I aboratory mcluclmg testing 
of the many tvpes of linings submitted 
before the three types of linings were 
finally approved for Navy use 

All three linings have contributed 
greatly to the Bureau's successful de 
velopment of concrete storage tanks 
These new tanks not only represent a 
vast sax mg in vital steel piato but offer 
the added advantage of being practically 
invulnerable to fire from normal opera- 
tional hazards ana because of conceal- 
ment and disposition reduce possible 
lo^es from bombing attacks — [Wtih 
•wknou^Ied^menfs fo * Connete ) 


FLOATING CONCRETE BRIDGE AT HOBART 


A LIHOLGH the tloating bridge 
IS one of the oldest inethodi 
of carrying a road across a 
waterwav, the floating concrete bridge 
recently completed to span the Rive?r 
Derwent at Hobart, rasmania, bj 
no means adheres to conventional 
ideas It is, m fact a highiv ingenious 
piece of viork and a notable bridging 
achievement In the first place, it 
ft not carried straight, across the ri\er, 
but follows a circular arc with its 
ctmvex face presented upstream It 
may, therefore, be compared with an 
arched bndgt lajd 011 its side the 
loading carried bx the deck of the 
normal bndge being represented in 
the floating bndge by the pressure 
of the downstream flow The result 
iti ^th cases is, however the same, 
the curved member being m compres 
Sion The resemblance to an arched 
bridge IS increased by the fact that 
the two mam sections of which the 
floaUng bndge ft composed are joined 
together at the centre by a pin, while 
wl^t mav be called the abutments 
have analogous pm connections The 
city of Hobart is ‘•ituated on the 
west bank of an estuary and is 
faced on the east bank b> a Suburb 
Bellerive The bndge connects the two 
places, and, apart from road trafific, will, 
m the near future, carry a water main to 
improve the supply at Belienve 
The Fhver Derwent is navigable for 
some distance up, and accordingly passage 
through the floating bndge has been pro- 
vided for by a htgh-lit bndge at the 
bank The toial length of the 


bridge, including the lifting span and 
approaches, us 4 000 ft , the actual floating 
roadwav being 3 ie>8 ft m length This 
roadwav consists of 24 reinforced 
concrete pontoons connected ngidl> toge- 
ther in two sections, of 1 2 pontoons each, 
the sections being connected at the centre 
bv a single pm, 13 m in diameter The 
freeboard of the pontoon parapet is j ft 
(> in , but the parapets will be deepened 
and finished by a lighter structure, the 
top of which will be g ft abov e the water 
lev cl, w^hich should giv e ample protection 
from spray in the worst weather The 
pontoons are 40 ft in width this dimen- 
sion providing a roadway 30 ft w’lde, a 
footway 6 ft wide, and sufficient space 
for the installation of the water mam 
referred to above The road surface is 
continuous, since the pontoons ha\ e not 
individual freedom of movement The 
depth of the pontoons is 10 ft and each 
weighs rather more than 1,000 tons The 
anchorage at the abutments consists of a 
deep steel box girder, triangular m plan, 
the base of the tnangle lying along the 
end of the floating structure, and its apex 
being at- the abutments The girder is 
coupled to tbe pontoons and abutment by 
heavy steel pins, the oonsferuction forming 
a hinged connection which allow^s for 
vertical movement with the rise and fall 
of the tides 

The abutment on the Hobart bank is on 
a heavy reinforced concrete pier, which 
forms the base for one of the towers of the 
lifting span, this pier standing 111 the 
stream Ihe coiresptmdmg pier for the 
other tower is closer to the bank to which 
it ft joined by the approach span The 


luting «ipau bndge follows more or less 
couventionaJ lines It is whollv of steel, 
the towers bemg of the open braced- 
frame ty pe * 3 aid the spin itself being of a 
modified deep Warren girder design 
The installation of the floating bndge was 
d somewhat difficult undertaking as may 
well be imagined, when it is considered 
that tuo floating structures, each 1 584 ft 
long measured along the arc had to be 
lovxed to the site manoeuvred into place 
m a current, and joined together m mid- 
stream Each part was of course rigid 
tJie component pontoons having been 
assembled m a bay of the estuarv down- 
stream from the bridge site The ends of 
the bndge through which the coupling pm 
pas&ed were first attached to a moored 
biiov in the centre cd the river so that 
they could be tuned as if on a central 
hinge, into correct alignment The sec- 
tions being thus anchored at the centre, 
the shore ends were gradually towed 
round and secured to the abutments 
The final stage was the closing of the gap 
near the moored buov and insertion of the 
pm 

The new bridge was designed by Mr 
A \V Knight, chief engineer of the Ihibhc 
Works Department of Tasmania The 
provnsion of the bridge was undertaken 
hy Messrs Hobart Bndge Co , lAd , which 
obtained the nght from the Tasmanian 
CTOvernment to collect tolls The actual 
building was first entrusted to a private 
firm but the work was ‘Subsequently taken 
over by the Public Works Department, 
with Mr J \ Slatter as resident engineer, 
— ( Ihr Commonwealth hngtneer'’) 
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ISO FEET HIGH REINFORCED CONCRETE 
CHIMNEY AT BARODA 

D4istgned Md Superfised bf R. C PARIKH» B.Sc. (LDnd«)j B.E. (Civil)» DU C (Land ), M.Sec* CE. (Eramce). 


I K the ^ear 1941 the Baroda 
Aiembic Chemical Works Co Ltd 
decided to pro\jde a power plant 
to cope With the mcreasing demand on 


their industrr Mr KamanbhaiB Amtn, 
the General Manager decided to build 
the whole plant in modem methods 
alter the models of those ui European 


countries, where, parttcniariy in Germany 
considerahle time was spent by him in 
studying the latest methods m ctigmeer- 
mg practices The whole btuldmg work 
was to be done m very short time* and 
it js interesting to note that the work of 
the entire reinforced concrete clnmnev 
was completed in se\eD weeks 

At first it was decided to b«tld a 
chimney of 120' height Later on the 
height wias increased to 150' The 
designs were made for a chimnev of r5D' 
height 

The designer had ui mmd the cases 
of \ariDus reinforced concrete chimneys 
that liad later on cracked As such 
great care had to be employed both 10 
the design the concrete tnix, and the 
entire construction \ firehnck lining 
wath a 4" air gap m tlie chimney was at 
first proposed -\nother proposal wa^i 
to use asbestofe powder m the mix of Uie 
concrete 5hell, along with an inch thick 
cement plaster mixed with asbestos 
powder all along the inner surface of the 
shell There were no available datas to 
find out the actual effect of the use of 
asbestos powder in cement mix, so far 
as the ultimate effects for obviating 
cracks due to heat, etc were concerned 
Tliere was another asjiect to be consi- 
dered from the point of \ lew of the 
General Manager The use of fire brick<i 
for miier Inung would mean not oniv 
considerable expense but also consider- 
able time that would be re']uired in 
ordering and getting special bneks etc 
Jt was therefore decided, thanks u> the 
bold decision taken by Mr Rainanbhau 
B Vmin, the General Manager that for 
the time being only asbestos powder 
mixed cement concrete should be used, 
and later on to proMde sihca bnek 
lining if it WAS found absolutely neces- 
sary It iS Over three years since the 
chimney was construct^, and as no 
cracks have developed no sdica bnck 
lining has been provided 

In Baroda we come across black cotton 
soil almost everywhere soch the 
foundations liad to be taken below this 
soil A good uniform bed was reached 
at a depth of 13', and it was decided to 
build the chimnev foundation on this 
sod A reinforced concrete base of 
24' x: 24' was provxdeil The tliickness 
of the base was kept 5' m middle, 
reducing to 2' at ends The concrete 
mix m the foundation was in the propor- 
tion of I 2 4 The aggregate consisted 
of quarts pebbles grad^ from i|' to 
The aggregate was specially selected and 
collect^ from a nver bod near V'asad 
about 20 miles away from BaroOa 
The %ad was obtained from the same 
river It should be noted here tliat both 
the aggregate and sand were considerable 
supeno to tlie usual trap aggregate and 
sand used iti and around districts of 
Bombay 
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The mside diameter of the chimney is 
actually 8' without an\ firebrick lining 
The concrete mix m the~ chimney shell 
15 in proportion of i ij 3 The shell 
thickness from foundation base was k<^pt 
18'' up to *0' above ground level, and then 



reduced to 12' up to 50' height from 
ground level For next 5 ' height 0^ 
thickness of shell was provided and foi 
the top 50', 6' thickness of shell was 
provided Shell portions where the 
thicknesses were reduced, were provided 
-with extra reinforcement so as to form 
a sort of circular beam 


Centering consisted of steel plates bent 
exactly to the curved shape of the shell 
As the work was \ ery urgent, the 
centering w^as to be so devised as to be 
easily removable and quickly reasiembled, 
bearmg m mind the absoluteness of the 
plumb The steel plates were 4' high 
and onH 4' of the shell height was filled 
at a time The inside formwork of the 
steel plates — consisting of four cursed 
steel plates — ^liad to remain the same 
throughout The outer formwork of 
steel plates^ — consisting of four steel 
plates- -had to be altered only twice 
riie four feet height of the steel formwork 
was easy to be handled ^.1 e\er\ 
filling of 4', few hollow steel pins were 
embedded m concrete about 3^ below top 
portion of concrete to be filled. To this 
the centering plates were bolted when 
earned up This turned out to be easily 
manageable with the result that con- 
creting of 4' height of chimney shell was 
earned on almoet daily Unfastening 
of centering plates and carrying of these 

U> 


up and refixing tiie same by bolts to 
piux pTOMded beloFw was a job of less 
than half a dav The pms w ere left 
embedded m contrete and later on fille I 
in with cement grout w^hen not required 
They were at first proposetl to be used 
for fixing clamps for providing a sort of 
ladder up to the top of chimnev Ihe 
factory Engm-er Mr bliankarbhai Patel 
was specially in charge of this work as 
all along we had to be \en careful about 
plumb 

For heat-proofing the chimuev as 
explained abo\ ewe used asbestos powder 
in the I 1^3 mix of the clumney shell 
About 2 5 lbs of asbestos powder 
used on 100 c ft of aggr^ate We had 
m mind to provide thick cement 
plaster mixed witli asbestos powder to 
the inner surface of the shell at least up 
to a height of 50' But later this idea 
wab dropped This would undoubtedly 
have been an added precaution against 
formafaon of cracks Hje fact that after 
three years we do not find development 
of an> cracks bears a good testimony 
to the efficaev and utility oT mixing 
asbestos pow<ler in cdnrretc mix 

Me had 10 provide si\ oj>caings at 
base of the chimney for flues and arrange 
ment for forced tlraft provision m future 
Special reinforcement proMded 

around these opetungb as the efleclive 
area of the shell was reduced at these 
openuig'' 

Under the personal direction of 
Mr Ramanbhaj B \min the General 
Manager the work waa hd economical ! v 
promptly and ably carried out that the 
cost actually came much below that lor a 
bnck chunney The actual cost w as 
somewhere about Rs 14,000 Steel 
and cement were obtained at controlled 
rates, and local workmen were employed 

The total quantity of i 2 4 concrete 
m foundation was 2650 eft and that 
of I il concrete in chimney shell was 
2200 t ft 
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ROADWAY 


SURFACING AT ST. PETERS, S.A. 

By F W, SYMONS, BE, FSASM. AMIL Ai«t 


F ollow I><C» upon the publicatuMi an article m the 
February Ef>4^ issue of the ' Constructional Review** 
relatne to the rcsurfax-ing of bituminous roadway 
pa\einents mth & (.ement grout the Queensland Main 
Hoads Commibsion the St Peters {x)uncii authorised its 
Engineer to carrv out sinnUr work on the sides of one of its 
suburban streets This class of work was earned out more as 
an expenment to test the w eanng quahties of the fine concrete 
under tthuular traffic and also to ascerlatn how it withstood 
the climatK cimditions e-^penenced in Adelaide and its suburbs 
The Gocemnteai Meteorologist ,Mr E Bromley) kmdly 
supplied th'^ following information m respect of temperatures 
reci)rdcd in Adelaide during the pa'^t ninety \ears ^ 

Maximum ‘^uii tieriipeiature on recoid iBo o'deg 

Ma's.imuiii shade temper? ture on lecord 7 <ieg 

Minimum ‘^hade temperarur'^ on recoid S -2 ^ deg 

Shade Temperatures in Screen 
Extreme variation m 24 hours in Summer * 

.4M I degrees trom maximum of 107 S degrees at noon 
01, 22 I ^3 to minimum of 58 7 degrees at 6 am on 
-3 I 

Extreme vanation in 24 hours m Winter : 

28 1 degrees irom niaTimmn of 70 1 degrees at r pm 
'0074^ to mirinmm of 4T 0 degrees at 5 am on 
lo 7 

Extreme weekly variation in Summer 

fiij ; degrees from mit imum of 43 o degrees on 4th to 
miximum of 108 7 degrees on cth December iqob 

Extreme weekly variation in Winter • 

5 degrees trom maximum cf 75 S degrees on nth 
to minimum of 32 3 degrees on lytb August 1830 

Tests were made in India some %ears ago as to the tempera- 
ture of exposed metal raiK laid on the ground It was found 
that on the a\ erage the raib during the day were 25 to 50 degrees 
abo^e the shade rtadmgs, but were 3 to 5 degrees below the 
screen readings at mght llie sun temperature m summer is 
usually approxim^teb 50 deg F more than the shade tempera- 
ture The \anatioiis of temperatuTe duiing the week ending 
qth December were as follows — 


Maximum TemperatUTe Mimmum 


Date 

Min Temp 

^liade Temp 

Temp 

3rd DtL 

1906 

12b 7 

71 0 

54 0 

4th Dec 

mob 

T24 0 

70 0 

43 0 

5th Dec 

1906 

i3«5 a 

84 3 

47 9 

(ith Dtc 

1906 

147 2 

98 4 

60 6 

7th TAc 

IQOb 

I '50 T 

i<>3 0 

67 7 

sth IXc 

190b 

153 2 

108 7 

67 9 

9th 1 >CC 

100b 

161 r> 

to8 0 

79 « 


Method Used in Carrying Out the Work 

The sides of the roadwp\ were thoroughly cleaned with a 
rotar> broom and then hosed in order to remove all deleterious 
matter which would tend to pre\ent the thin concrete surface 
from adhering to the old bitumen penetration base course 
Jmmechatelv the surface was washed down and whilst still 
damp a layer of neat cement was spread dvenly over the surface 
at the rate of 3 4 lb per sqiiare j^ard. This was broomed into 
the surface of the exiting bitummoi:^ penetration roadway 
to proMde a suitable tack coat between it and the concrete 


S“ijrfacing Whilst the tack coat was fdill wet a layer of finely 
graded concrete comprising equal parts of t ement, sand, and 
finely graded coarse aggregate, by \Oluine mixed m a small 
poii^er driven concrete mixer was placed on the pavement 
and screeded off using rubber squeegees with long handles 
Just sufficient w'ater, inr , o gallons per bag of cement , 
W C ratio of 96 by volume, was added to obtain a workable 
c.oncrete mixture Sieve anah ses of the fine and coarse ag[gre- 
gates are tabulated hereunder 


(I) Sieve Analysis of |ln Quafity Screenings. 





Percent aRG 

Cumulatue 




ket 'lined 

fO 

Ketomed 

P a>ing 

4 mt •'J. 4ud reUtiu?,! dq 

't jiu'ah 

?0 U 

30 0 

Passing 

'<1 mes^i and rcijuied on 

] tcsh lev^ 

W 4 

S3 4 


14 mtsh jiud retained on 

30 jne h '^revc 

: 5 

00 0 


"to n!Ci>h ind rttaini'd ou 

SO mo'-h ^ 

3 3 

4+ 2 

Pa !>U5^ 

&0 rotSiR loc! retained on HH) sie\ 

- 5 

•Ki 7 

Pa««tiK IWl mestt 


» 1 

IWt 0 



T.M .i 

lOU 0"o 



Tmeness 3 to 


(2) Sieve Analysis of Washed River Sand 





Perceotige 

Cum-ulatiM 

Reniiiwl 




Rrt imed 

Pi-=s rij? 

4 mrtii and on 

8 nte<ih 

in 0 

20 0 

P j-saui. 

b inetJi n*ui retjuntd on 

14 tne^ iif \e 

12 5 

22 7 

IdbSJUJ* 

14 mt-^h ind retained im 

*10 mesh Bie*vt 

lil 7 

50 2 


30 ard ict^mod on 

W nu.>b sievt 

•IS 0 

04 2 

Paejiin; 

50 nesb and ref tmed im IOC mesh ■yevc 

0 0 

i«# i 

l’d»s ng too me h 


8 

100 0 



Tfi»al 

100 0% 



Fineoess ModuUib i S9 


The proportions of screenings and washed sand were deter- 
mined from the following formula — 


P 100 


A~B 

A-C 


IVhere V =• Percentage of tine aggregate (sand) in the total 
mixture of (I 2) 

\ =- Fineness Moduiub of coarse aggregate (Jin 
screemngsj 

B — The Fineness Modulus of the Final Mixture 
(taken as 3 40 for a i 2 Mortar) 


C — Fineness of Modulus of washed n\ er sand 


Then P ~ 100 


(3 95—3 40) 

(3 95—2 85) 


50% 


The mixture adopted for the work using equal parts of 
J in screenings and washed river sand was found to be satis - 
factorv 


Itemised costs are summarised hereunder — 


Personnel : 

I Ganger, i Truck Driver, 2 Labourers 

Items of Pfant : 

Rotary Broom (drawn by Truck) 

Small Power Dnv^ Cosicrete Mrxer 

One 30 cwt TTQCk with gas producer attached 



CottofWArk: 

Ataa 1,250 square yardf. 

Cost per sq yd 




Total 


in pence 

Labour 


£ti 17 

0 

2 27 

Matenals 

« 

26 14 

S 

5 13 

Stores 


0 16 

3 

16 

Plant Hire 

• 

0 11 

6 

II 


Totals 

£39 19 

5 

7 67 


Itmitad Cost SqwraYard : 





Flgnt 


N«tiU)6 of Work LatM>iir HatenalB Stores 

Hue 

ToU 

Koomliig and Washing SS 


06 

04 

88 

Nest Cement Tsek Coat 20 

2 60 



1 SO 

Coaccete Soitichig 1 S7 

8 18 

07 

07 

4 84 

SmidiRg and Cunng 20 

86 



56 

Lighting and Bamcades '10 

04 



14 

Totals in pence £87 

5 18 

lo 

~n 

7W 

Labour HotMi 





Gauger. 2 / 9 I per hour 





Ttiick Driver. 2/7 J per hour 





Labourers, 2/5 hour 





HMrialt : 





102 bags cement @ 3/9 




2 6 

5 tons iin screenings @ 13/9 



3 

8 8 

3 tons washed nver sand @ 8/6 


2 

2 6 

5 tons 10 cwt unwashed 

quarry 

sand 



curing @ 6/8 



1 

16 8 

3 galls lighting kerosene @ i/5( 


0 

4 4 

- 

Total 


lih 14 8 


Qnaii^laii Materials Par Square Yard. 

Tack Coat : 

Cement, 3 4 lbs 

Water, 4 35 Ib , « c , 12 gals per bag cement 

SurfK» Coats 

Cenwait, 4 3 lbs 

I screemiigs, 9 o lb 

Washed river sand, 9 o lb 

Water, 2 8 lb . 1 e . 6 gals per bag cement 


Stores . 

Concrete Mixer — Petrol 7/3 

30 cwt Truck — Charcoal 5/3 

Petrol 3/9 


Total id/3 


Plant Hire t 

Concrete Mixer— 12 hours 7/b 

50 cwt Truck 4/- 

Total 1 1/6 


The day after the sorfacmg was completed it was covered 
with a thin layer of unwashed quarry sand This was allowed 
to remain and after six (6) months a small quantity was stiH 
on the sides of this street The surfacing at the present tune 
18 in excellent condition and no cracks or defects have appeared 
It might be added that during the progress of this work light 
showery weather was experienced which helped to create 
suitable conditions for the catrymg ont of suc^ work. .This 
snrfacmg work will be carefuUy watched with the view to 
ascertaining how it will withstand vehicular tra^c and weather 
caaditions, eapemally during the sumin^ months when the 
temperature will be hkely to nse on many occasions to well 
ov«ar 100 deg F Should this eigpenment prove to be quite 
satisfactory, which the wnter feels confuleiit it wdl then no 
doubt the Councd will carry out additional length of this 
pttrticuktr type of work m the near future 


Top DraMlAC PeoCpHlis Ming a Comont-UnwasM Sand 
Admixture. 

It has been the practice of the St Peters Councd, and 
many other Councils, for that matter, to surface its earth 
footpaths, or when old and worn asphalt has been removed 
from same, with a thin layer of sand and later cover such 
footpaths witti small sized screenmgs Although this practice 
appears to be generally satisfactory m the summer months, 
it IS not very acceptable in the winter or m wet weather Such 
paths were oontmually being screened, espcaaJly following 
heavy ram m the winter months The Engineer was authorised 
to top dress two footpaths withm the Mumcipahty m the 
following manlier 

After regrading the footpaths to a reasonable crossfall 
and gradient, using a fine rubble-blmding where necessary, 
a layer of pretnixed unwashed quarry sand with 10 per cent 
cement by volume was spread over the footpaths to a depth 
of approximately one and a quarter inches (ilm ) After 
screeding the loose sand-cement top dressing to the desired 
level it was immediately sprayed with water, m sufficient 
quantities to enable such water to percolate to the underside 
of the top dressmg In one footpath the sand-cement and 
water were Tm-gad m the Council’s 600 lb batch paddle mixet 
and of course a much more even mixture was obtained After 
spreading, the layer was then given a preliminary rolling usmg 
a fifteen (15) cwt hand roller and next day was again rolled, 
using a twenty-five (25) cwt roller The l^gths of footpatl^ 
in question were treated in this manner approximately four (4) 
months ago, and are at present in excellent condition 

The result of a sieve analysis of the unwashed quarry 
sand was as follows — 


Passing i mesh and retained on 8 mesh sieve 
Passing B ffiedi and retained on 14 mesh sieve 
Parsing 14 mesh and retained on 80 mesh sieve 
Passug 80 mesh and retained on 50 mesh Steve 
Passing 50 mesh and retained on 100 mesh sieve 
Passmg IQQ mesh 

Total 


Peicentage 

Ctunulalive 

Retained 

Retained 

5 0 

6 0 

22 5 

27 6 

60 8 

78 8 

18 S 

66 6 

1 ’ 

68 8 

1 7 

IQO 0 


100 0 


Samples of the sand were forwarded to the Adelaide Umver- 
sity for testing and the graphs shown in Figure were prepared 
from the results of these tests Standard size Prcctor cylinders 
of unwashed quarry sand and cement with 12 per cent water 
content were moulded and tiae usual wet-dry tests were earned 
out, together with compression tests at seven (7) days on similar 
cylinders containing 6, 8, 10 and 12 per cent cement 
respectively 


See Graph 

From these graphs it was considered that it would be 
economical to use 10 per cent cement m the top dressing 

The cost of surfacing one of the footpaths in this manner 
is summarised hereunder together with the number of men 
engaged on the work, and the items of plant used 


Pertoniwi : 

I Ganger and Truck Dnver 
3 Labourers 


Cotft of the Worir 


Area 6bo Square Yards 

Umt cost per sq yd 


Labour 

Total Cost 

>3 2 

m pence 

5 6 

Matenals 

xo 4 

0 

3 7 

Stores 

0 15 

4 

3 

Plant Hire 

0 9 

3 

2 

Totals 

£V} 3 

9 

Ts 


Itamifod Coat t 

Labour — 

Asst Ganger and Truck Dnver 
Labourers (3) 


*/7l per hr 
2/5 per hr 





Oatrfi* afCast: 

Laboor — 

26-4/5 maa-boux$ i@ 2/7} {Asst Ganger) . 

101-3/5 man-hours ^ 2/5 {3 labourers) . 5 3 

jfiS 15 « 


Materials — 

30 bags C^eat 03 /$ • . . . £5 ^ 

5 cwt Red Sasid 0 6/- per trm « . . 016 

X3 tons 10 cwt nnwB&ed Quarry Sand 

0 6/8 per ton . . . . . 4 xo o 


|£» 4 o 


fikuaatltiaa of Matorialt par iq, yd» of PoatiMtth t 

Cement, 4-3 lb, 

U2»(?asbad Sand^ 46 lb 


30 cwt Truck— Petrol. 15/4. 


Mailt Hire 9 

30 cwt Truck, 9/3 


The two projects described herein were earned out mamty 
as experiments to test the qnahties of vanons local nmtemls 
under ordinary i^uburban traffic, and to see how they withstood 
the extreme variations of tempo'atnre and prevailing 
conditions exp^ieoced in Adela^e^ especially during the suimaer 
months — {iVtih ucknawiedgnuMis to ** Consin*citonal Remevf ") 




CONCRETE 

^SUBMARINE*’ 

QM'time Mtriners probably 
rubbed their eyes in disoeUpf when 
th^ saw the Lektron plowtog 
tbroiigh the water en a teat nm 
(n ^ranelsoo harboor. ~ As 
shown In the iHinaation the besft . 
U a 125^, I f -eon moM of * |1],W9 
ton cargo ahbk OesiMed Inr Ibd 
6. Hayes, dw model cost iKjW, 
and ts powered Iqr two V-l pioiors 
It is cl^arndiaped m Is bt^wnUrefy 
el reliAread oonertce. The dh^p 
lodtfand rides Itlse a sobmwtlie, mi 
it has no fcee}, bus ft Is not yet 
desiened for ndunenlu,^** Rm 
Ptvihets/’} 


fWhrwry lSih» IMS 



CONCRETE SURFACE-PATCHED WITH 
PRESSURE-VIBRATED MORTAR 

Bs ttMatr E. WttiEIB. 

DIvMdii En|iflcer, btsMct 12, CM^ Defxutmant of Highways. Cleveland. Ohio 


Extwiilve ur«a on bridge shown after completion of resurface Tl» 
thin layer of compacts rrmitar could be walked on immediatelys 
wasopenedtotrafKin approximately 16 hours (Upper view) Vertical 
tcrgctural aurfue alter patching with method described below 



T H 3 B^ Qevelaiid diviSLiHi loamten* 
ajice forces of the Ohao depart- 
ment of highways have recently 
completed concrete repairs with a 
method of skin patching local pavement 
areas scaled hrom excessive use of 
chemicals used for ice control 

One instance was the resurfacing 
of a ooncreta bndge deck on Bulkley 
Boulevard m Cleveland The scaled 
surface was taken down about inches 
with pneumatic pavement breakers 
The exposed rough surface was then blown 
free of dust and small particles^ and lightly 
sprinkled, taking care that no free water 
pockets formed Mortar was then 
appbed, ccmsisting of a 3^ gallon, 1-2 mix 
using a sharp, coarse pLast^ sand 
The mortar wlien put down was dry 
enough to just border on the crumbly 
stace and be fairly workable under vibra- 
tion The mortar was first vibrated on 
the old concrete, to form a bond between 
the old and new concrete, then additional 
material added, the vibrator was mounted 
on a steel str&e-oS screed to simultane- 
ously vibrate and finish the new surface 
to the required grade The vibrating 
equipment used was developed by a 
Cleveland manufacturer (The Inter- 
national Vibration Company] The 
unit IS controlled by handles as shown 
m the accompanying illustration It 
apphes pressure combmed with rotary 
honzontal (not vertical) vibrations 
at approximately 7,000 UPM, and 
is^dnven by an atr motor The bottom 
of the vibrator is tapered front to back, 
the front or receiving end being of greater 
capacity, actmg as a throat which com- 
presses the concrete under vibration as 
Ihe unit mov^ forward 



.,pw jMdey QSvelMd. iSodwt areas Were dug Mortar wm piacad on small areas to bo roourfaoed and ** bondod ” in 

loow musafiaA ronmsdr fui^cs ^ewn ct«u ihiit aSd imaU fay ffloans of the vibrator showiu 


n 




Samides oi mortar reauriace thus 
placed, wheo later tal^en oat of the 
pavement, showed that a practxcaHy 
perfect bond ts ohtamed by the above 
method. The new sariaces have 
jdiown satisiactoiy weatzng qualities 
under the extremely heavy tr^c on 
Bulktey Boolevaid {z$,ooo- 3 o»qoo ve- 
hicles daily) Some patches were 
made with vuisol re»& c^ent, others 
with noarmal portland cement The 
patches made with normal cement 
have shovin Itigher resistance to cmi- 
oentrated chenucal applications than 
18 ordmanly expected of such concrete, 
a quality apparently due to the low 
wate-cement ratio and superior density 
of the patdies 

Becsmse of the compactum and early 
strength obtained, the patched areas 
could be walked on immediately without 
^oe unpnni. and were opened to tn^c 
m approximat^y ten hoars 

AppltcaMon on Bridge Walls and Other 
Vertical SaffiMS 

A similar bnt smaller model vibrator 
furnished by the same manufacturer 
was employ^ to repair the outside face 


of deck slab and abutment surfaces of 
a smaQ concrete bridge on which the 
concrete sur&ce had detenorated 
Tike vihsator unit used hare hae 
an area, of 6 by ao inches, and la made 
largely of magnesiBin parts m order 
to make it h^t enough for use bv a 
single worknum ns a power trowei 
Vibratifins are obtained through an 
unbalanced air turbine, built into the 
body of the vibrator and operatmg at 
10.000 ILPJd 

The prooedore here was to remove 
aU toQfse parb^es With smaU pick hammers, 
then a iidn layer of moctajr was vibrated 
into tile roi^h. irregular surfece of the 
old conea%te, passing the vibrator over 
several times Then if greater depth of 
mortar was needed to restore the onguml 
surface, additional material was pteced 
and tile surface bu^ up without or with 
partial forms vibrated trom the outside 
Initial afq^catioa and vibration of 
the first thin coatii^ is the most im- 
portant part of the procedure, as it 
IS at this pomt bond is fiirmed between 
the old concrete and new surhice 

If a full li inch or s mch thadcncss is 
applied m ime appficatian. tiie compacting 


and bonding e fl ect of yfinratmu nudisr 
pressute IS Im due to the distil of pbatm 
matcnals whkh cushioa m vibrationis 

BepaMiiig BlovnHHfM 
A huger than average number of 
pavmaetit b^ow-ups have occurred this 
year m 0|do l>ivtsion ts area In 
several caies blowups have been re- 
paired as foOowa Fast the old oon- 
cmte was cut out on a stra^ht line 
on either atde of the blow-up area, 
and piled at the side Next the chunks 
ol <fid concrete were placed on tiie 
sub-grade, the larger chunks to the 
bottom, and a t-e mortar vibrated into 
the masa The vibrator is then mounted 
on a stnke-ofi screed and the top of the 
repau* struck ofi under vibration to the 
level of the adjacent concrete road * 
Th3 fonegoi!^ work was corned out 
under the author's dixectioiis by H H 
Palmer. Dmaion Mamtenance Engineer 
at Cleveland, Ond M J Schneider. 
Ifotntenaoce Supetiotendent. Cuyahoga 
County H B Metcalf is Chi^ £n- 
gmeer. Bureau of Maintenance, H. G 
Soum. Director of Highways — {W$th 
acknowiedgfnents io “ Roads 6* Strasts **) 



BlowHip repaired by re-use of concrem fraimentt, froutlag over, and with Ptettuiw<Vibmor and screed 


CONTRIBUTIONS i 

Articles and photographs suitable fof puMication ‘*The Indian 
Concrete Journal " are afw^s welsiDiiie and tivose that are accented, 

will be paid for. 


u 


? 

t 
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AtkCW QUANTITIES 
BY QBAPHICS 


"Bjt t* W. AMotiakeilMi^ Enfitic«r« lUnm StM« Hlginmy Cnambaioii, Tepaiu, Kan 



f. Concrtte quintitlM m Kama* eufvarts ara apaadl^ and accurataty calculaud 
by asefni-sraphicAl method 


Centenis in Brief-^^ompuitng the 
volume of concrete tn sloptng mngs of 
arch cuhferts under Kansas highways fs 
svmphfied by a combined graphical and 
anafyftpat method VerUcdl seciions are 
cat through the unngs eu frequent intervals 
These projected areas are “ plammetered ** 
and the volume of concrete computed by 
the average^md-area method Large-scale 
dramngs speed up the work and give 
satisfactory results 

TJOH. the ^ast several years the 
JM Kansas Hi^way^ Commission has 
been oalcidatmg the volume of 
concrete in its arch culverts -by -a prac- 
tical and satGsfactory semi-^plucal pro- 
cedure Although not ^claimed to be 
on^;uial ux its inception^ the procedure 
herem out^ed iHnstrates a ^mple yet 
eitpedibous method of accurately cal- 
culatmg the volume of concrete in the 
l^stopiBg endsectsoBS, or wings^ of arch 
ctsiveiis 

The ahap^ oi tl;^se shaping ^ wmgs 
together vtth t 3 »e supenmposed concfcb 
coUars, or 'wiag parapets, are such as 
to rtthhe strict maihematicid calculation 
of thax vblumes impractical Gooses 
queatly, the end-area method is emplo>3^^ 
ar^s belag bbtamed by pjim- 
metomg im&ssrsectmas cut through 
Tviag perpeudiculair to thebaxx«l nsas 
^ seefmo^ 4, of 

An iiceui^seiy faidy « 


and collar is needed, and a scale drawing 
of i m equals i ft usually will be satis- 
factory Cross sections are projected 
upon ‘^is elevabon at i-ft intervals near 
the high end and at not more than 


4-ft intervals along the urmg slope 
The foUowmg step-by-step graphical 
operations are required to proje*^ the 
necessary end-areas, ready for measuring 
with a planimeter {All references ate 
to Fig 3) 

X Draw a half -section of the arch 
barrel (a) from the plan dimensions 
of the culvert and strike off i-ft inter- 
vals along the vertical axis from o to 
1367 The top lines of the collar, 
0-13 67 and 0-13 are projected later 

2 Sketch the side elevation of the 
sloping wing (f>) except for hne o 75- 
27 33 (intersectioii of l^ck face of collar 
and barrel extiados} The aoUd hne 
0-27 33 represents the top face of wing 
collar and base hne for collar projection 
The dotted line 0-26 is the interseotioa 
between the inside face of collar and 
barrel mtrados Both of these hues are 
on the I on 2 slope of the culvert wmg, 
and the dotted Ime 0-26 is the distance 
d vertically below line 0-27 33, 

3 Lay out a half-plan of the culvert 
wing as shown in (1;). except for the wmg 
collar 

4 Project the mside collar Ime, 
shown in (c) by intersection of vertzeads 
erected from pomts chosen m (h) and 
the projections of corresponding pomts 
from (») wbipb are rotated through the 
45-deg line on to the plan view of the 
culvert wmg 

5 Construct the mside top Ime, 0-13, 
of collar m (a) by intersection of horizontal 






3 Vertiaf »ctioi» are struck through the sloping culvert wiiiigs ttni projected 
omo an end elevation (a) for measurement by a pUnfmeter In calcutai^ the volume 
of concrete. Uffe-fcale drawings of the side elevatton (b) and plan view (c) of the 
wing simplify the mechanical construaion and insure the accuracy of caicufattons 


lUMS draws from pomts selected cai {&) 
and verticaJs erected from correspoiiding 
pomts along the barrel rntrados The 
Uiside face of the collar is vertical so 


points on both the top and bottbm mmde 
hues of the collax wiU fall on line 0^26 
as $hown in (c)* 

6 Plot the outside line 0-27 33 of 






a sacMie oi wiSi ^ 
vi ^ ompm at m 

Ime to thim ^ 9 ^ ; 

wIlHom the deeked ; 

cdSar * 

7. CoQBtruct ^ ««biKie top Ikm of ] 

tb€ ooUar xa {tk\» dansmtitod ; 

by the intenectkm o! hfs^iotal 
drawn irma poants selected lit sod • 
piofec^bons of oorrearpoockt^ pwta ta ! 

deflocted throi^ the ^ 

Ime * 


a Prom pomts 9ikm$ the outside 
tcfpdine, e 73-^3^J57, of the wing loolhur 
m ^e], drop verticals ts latenect the < 
barrel extradoe. shown as a dod^ luxe ; 
From these pomts j^oject ^honvmtal • 

lines to intersect conrespwdmg verikals 
m (b) Throng th^ mtersec^oss. 
draw ^ intetsectikm hue of the barr^ ' 
extrato and the outside faice of the 
ccdlar m {b) 

crossHsecboos dU'ongh the ; 

^kipmg wing and ccdlar at pomts 4. iB 
and 26 are ahown pro|ected on to the ; 
half-end elevatioa in F% 3a The area 
to he measured at ^^ich of 'Sieserpomta 
mdicated by dotted shading, la bounded 
by the rectangle cut thrcn^h the coQar 
and the intrados and extr^os Bnea of 
the barrel^ extending in each case down 
to the springing hneatS-S 
As a check on the aceuracy of the 
large-scale drawings and Ihe plaxiisteetered 
areas, ihe cross-sectional area of a section 
through the badirt^ shotdd be computed 
for companson with tiie area obtiuoed 
by meaaunng with it a plammeter — 

( Wtih MkMwhd^meHis lo '* JSaginmnug 
News-IUcord **) 



NCW a C SWlfiNINS 
POOL a spoiTs PAmioii 

lUmria StlrKit. Omnqwn. 


On th« centre sprevd of our Jtme 
1943 Ksec we ymbtiilied an (lhit> 
trated artide on the above We 
ate now r^rwfueing anodter 
ftbotograph takm wlwi) i3te 
" eevft ” of the foot were on. 
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C9MMn*» 


H ard flut ttas midiSe'Sgwi 

ex^eutiTe has zasusatated has <Aild> 
hood &aaiidr-'&e slatel 

iBstead (d »aaa|de aoms, it now caxxieB 
notes of fetephosw conveiaadoiis. figmes. 
and appointnienls. It saves daalf pa^ 
ot ten fames its oun soifeoe. 

Follow dlls fead bach to second cfadd* 
hood— he)^ to save pa^r— lot essmdal 
uses only. 

Revise all yonx stadonety. fozms and 
stateinmits You can save over 2S% of 
the p^r soxfaoe yon are now using. 


. sbhtwssr . 



There is an acute paper shortage. Your attention is drawn 
to the following methods of avoiding waste of paper 



• RhediesraalMaOtoeteipi^rfozaaypiupase 
di8twilldofhe]6b. 

% Wnie, type and print on boOt skies of die p^r. 

FbrsbottleftBn.ldas and acoemnto tedium flie 
suae of die pt^^r 

Do not make eopaw exo^ urtmte absolutidy 
aeoessazy. 

Ip Always t^ single spaoBg. 

• hi all oases $etten, conuae t cial pttetiag jobs 
and patophl^. etc.) esulail margws. 

0 Seduce die rtm of labels on iaa«nfMliued 
' godOte 

• Use the bath of &e lettcds zMMved for dw 

catbon ct^WT wqpBes. 


I I II ■■■ m > issued b y - 

THE INDIAN PAPER SALES 


BOMBAY. 


ASSOaATION 


Sl&C 

nm iSOMpM mcmc to of rwetM ^ 

ut Mw»— > €is im, ftettee 

in the forefront of electrical progress 



The developfo^t of switch and control gear for distributing clec- 
tncal power to industry is of fundamental importance The G E C 
—the largest Sntisfa riectrical manufacturing organization in the 
Empire — has designed and manufactured switchboards with the 
tugliest breaking capacities required m modern practice for service 
ui all parts of the world 

The demands of war» especially to an orgaiuza^n die size and im- 
pojtance of the G E C have resulted in the entire research and 
technkal resources of the Company, together with its vast produc- 
6m of electrical eqaipfuent, being directed to the war effort, and 
diverted from normal supply channels 

When peace c^mes, however, the big technical advances made by 
the Company during these years of war in all applications of ekctri- 
ctty« including the important one of electronics, wEl be available to 
dy ccineemed with reconstruction m any part of the worid 



G £ C EbctrificftUon 
ScHcancs have been appbed 
to aH tnclktscne«« Inching 
Aimaft Factonesj Chem 
teal WotWi Coltieriea, 
Food Factema* Gold 
Jdlnea, Iron, Steel and 
Copper Works, Locomoove 
and Railway Carriage and 
Wagon Works; Motor Car 
Works, Ships and Ship 
yardsj Textile Mills, Oil 
Fields and ReSnenes, etc , 
me 


tMS tlECTBlC CO , tTO., MAONfiT HOUSE, IftNeSWAV. LONDON 

Jbipmfiiteit THE &EN£«AL EUCTfilC CO, (INDIA) LTD, CALCUTTA, 

MAMAS. aOMMVi KAKACttl, 4,AHORE, DELHI, CAWNDMC. "BAHOALOAE, COIMBATORE 







)ridi tfte be^BQing of the 
Vew Year 1945» die Mettnr 
Chenocd & ledustml Cocpo- 
ration Ltd., Pioneer 
Manufacturers of Basic 
Climkals in India, have 
pleasure in annoancing a 
new line of manafiH^are of 
Fine Chemicals, Pfaarma- 
ceotieal [ui^pantioTis for 
Therapeutic vee. Vaeciimt, 


Injecdhie Ampooks tthigs 
and Patent Medida^s. The 
Mettto' Chemieal & hidus' 
tnal Corporatifm iAd., 
the new products with the 
same ^irh, skdl, ejqpdiarace 
and resooK^ifaiem, which, 
the) have em^cyed in tlm 
manufacture of Basie 
Chemicals already. 



VITAL TO INDUSTRY 


THE MBTTUR CHKCCHi 8- INDUSTRIAL COBFOSATTCW LTD. , 


iROTHtss iTojiucHniomY 


Sck Stlfiiv Agenb — 

THE ALLIED INDUSTRIAL DISTRIBUTORS LT^.. 

120, Armenian Street, G. T.. MADRAS. 

Dulrihilai'i for BomUfir PnuUeiteyt~ 

THE NEW ERA AGENOES LTD^ 

United Mil BuMtiq^ Sir fUneHlikli tWKa Koad. fart, BOMAY. 


■w? 



Aiaiitof 
cfmiif pim» 

firTHHss AND mfmm mu 
AVAIUHl FQtt imMIt W 

Many pnUc aethorltiea M HOntti^ 

sdiwnesandmrket^blecesaRdalw Mivaaecommctora 
are apecifying »£VER^" AS^OS C^tEHT 
goods to an increasing eoctwit Vifty , « . . Because 
careful costli^'iiaidiowndiemto heaiore eoomwticat 
chan other natertels. 

ECWlOliYs 

k It mimmrrtD rm -eveKBSt" AStESTOS 
^iEhTT building pipes and flednp— the materiai 
retains a dean, gn^ appearance in hannony with 
eltfaer bride or stonewoia. Therefore oonsiderabte 
saving can be effeoed in both Init^ and meintenanee 

COStlo 

iom WEs 

Once safely fixed In peam«»n ASBESTOS 

CEMBsIT building pipes and ftxings rctjidre no assen- 
tton whatsoever, there is no pos^lby of deterforai' 
tion tafditg pfaoe through long exposure to the 
shmeitts and severe mmadc oonditieos— a very 
eiaodcal adventaee being dot dwy ate Rust and 
RotPieof 

MnumiTYs 

"EVEIlEn"' ASaESIOS CBIENT tailUll« 

Becingt and gutters are robust and repaln thetr 
orfgiiial tbkxnest. In addition tbey tneiaase in 
strength es the meierial metuteittvereperiodofyeers. 

WBGHTt 

U|hnaso(-EVBtEST" AStESTOS cnENT pl,B 
means lower trentport ehat^u— e very Impoitm 
bmtor partlculariy at this tbne vdien the ltdiwaya 
have sudi e genetic task to perform (n Indle’t 
War Effort. 



Asa««fOft mmmMmt 

Sbvf^A.41. 

Air|urdi«rpaitiadws app^to: 

AS«£St0S CtHiNT UMITEIh 

Mni ityrr 

ifilUmwSMUY .CAI^ f, t» nope Ho, m 

MAOKBSi P.O.BOX NO SB, 





Vdnnmu^r VMSt 



Mr ffnaMtay.. 

Obt^ing M iacraaied yieM of crap* fiwn the taiid h a major item in the 
yCani for foe eeenomie deeolopmeiit of Iniia. 

ty fomiiliing foe emeiitial modem in^ileiHenle of agNCulture, tranqiort 
comnmnlcaMlott and imgation aeivieca the eteel huhntry wiH help to tnnsfemt 
«M 4 ee aH I > i«foemfoii| wheat and rice fieMi. 

nmimEL 

. Tm tM» $mL ox, «.». HfAD SAUS OFFICE ICEiA, COVE STREET OUCUTTA. 


TNJSJ8 



BIRD A €0 EmiMMpe, ^ <^iyi| p o g^ 

SeiUag Agents.* The Cement HaHcetii^ of Uni^ 

Who ore the Distributors' of : A. C. C. Se 0AI.M(A Cofll^tS , 

(ItearMtead t» omcd the n^Awnents ef the tiKiih SMAn^tf ipeirilkeftnij 

Due to the War Cement is released for woda ^ btetlon^ tmjKMtMee mr iost eawm^ thefts lori^. 

Their Mi^/sed an m fthetmg tmiw 


LAMORE ARSAw 


ABBOTTABAD 
Jt S nf«ewh«t» 
ABOiaBAElV 

ABOBAB ^ 

ABAJCrO&B DOABA 
ABBUUaASB ^ 

ajlas^am 

AlAL 

AUhCHOB 

AHamAa 

AEiFWALA 

ATARI 

BADAUI BAOH 

BAUNATR FATBOLA 
BABIWUAIHI 
BABRAli; 
BABAVAIiKAOAB 

babawam^b 

BAHGA 

BAIFBC 

BAEfWAXA 

BATALA 

BRQOWAS.ORARTAL 

BSA5 

BHAGTAFWALA 

BBARRAB 

SaALBAL 

SBATIBDA 

BBAVB 

BBBKA 

BHOOPirU 8IRWAI 
BABSI FATBAKAJff 
BASAi. 

BASIUFUB 
CAUBBLEFt^B 
CBAK JSUmA 
CBAX ABaU 
CSAK KABBO 
OBAKWAL 
OHABIBBA 
mABAirWAlA 
GKABOiJUBGA 
G&BVAB WEST 
BAXk 

MEHA11TA__ 

GtoCjBUWATirt 

KOAD 

GlimOT 

OmSRTlBK 

OBOHARKABA 
OBUTIAHA 
DAlfiOOrSIS 
RS P00»cftkat. 
PAB1ATA34A 
OA8KA 

pabpta ^ _ 
ESil^UtLKEAB 

PSJLA SfjE^ISuK 
PKEABAWABBAHIB 
DARBAR5AB1B 
KARTARFOR 
PBAKAMFUR 
PBABIWAk 
PBlLWAJf 
PBBPIAL 
lIBBRI 

DHARAF ftlHSH 
DIVA 
BmUlAJ 
BIKABAaAR 
RQIBA 
DORAHA 
PBFBA BWF6A 
POFTAPUR 
RKprABAP 
RARIDKOT 
TATBHOARH 
GStTBliJf 
FAEIIiCA 
FATSJAHa 
FSBOERFBRCrtT 
ACAHtT 
eABaSHAKRAR 
BAJraAR 
OAEIQEA 
OHiOOAR 
VmBABBAHA 
OOBIABA 
eoRAlTA 
OtUARKEAF 
OOGOmABH 
OOJBA 

oonuimrAU 

aVSKAT 

ODI.BCAX 

QWdMVA 


GBRUBAIISAaAl 

WIlWrATTAB 

HAPtZARAD 

MAMfTRASAD 

HABIFOR HARARa 

BMSlLBVn. 

RIBA afKO 
BOBBaABFER 
Wabafpa road 

BASAF AmAl 

ISAKHKt 

IBJRA 

JAORAOF 

JABAFTA 

3AUOS DOABA 

JALALABAD 

JALliO 

JAITO 

JAFDULA 

JAKIWAIA 

JAKABWALA 

JEANG UAQHURA 

JEKLOX 

JOOimmBRAGAR 
JGLLPFOEB CITY A 
CABrV 
aruTOGH 

JWALAinJHHlBOAD 

KHBWEA 
KABUL 
R S CAoKOft A 
Psiikavm 
KABUL RIVER 
KAXAXIA 
KALAKB 
KALEA 
KALABAOn 
KALLBB SOT 
lUXOKR 
KAFOAHPCR 
KAMORA 
KAFlJRTBAtA 
KARTARVOR 
KAROR 
KASAXrLT 
n s^jErttOo. 
KECJSHAB 
IkASUR 
KEAREWAL 
SBAROR PaKKA 
EOT RADHAklfiRBR 
KAROAQnAT 

xorouK 

KRASSA 

KHAFFUB 

KHABA 

KOr ABU 

ICHARIAK 

KILA RAIPUR 

KOHAT 

KOTKAPORA 

KOI LAERtPAT 

SmAALI 

XAfiORR^ LAHORE 
OAKTT 
LASHBWAU 
LAKl HLARWAT 
LALAXUSA 
lALXAK 
tODHRAK 
L<«UFJBlBAS 
UOAH 
L0BHUHA 
LYALLPUB 
XAGUSOD QUIEJ 
ROAD 

XAOHARWAL 

XALISI 

MAJtTHA 

MALAXWAL 

HALBKEOTLA 

ICAKBH 

KALOUT 

ICALIHAN BBABKOT 
HAKDIBAHACOOrR 

ICASBA 

xarhbaum^af 

XARPI BVltBWALA 
HAlTDi STATS 
ItAFOWAL 
laUDAF 
ICAXOKASJAK 
ifcAtnji ^ , 
XAlKWAtJ i 
mspOB ^ 

JLR atmiAXtmir 
msASWin 


HOQA 

l^CHAXJPEFia 

XONTOOICSRX 

mmcDA 
HHICKBIAF 
imKteABrB.B.AC.2 ) 
UHLLAFPmt 
RHmK CITY A 
OAWTT 
XURRRS 

RA RarnMnAi , 

KOZUliFAi^RH 
XU1UDSR 
UIFOHlFABAP 
XIRASBAHIB 
FASQDAR 
SAFKAHA SAHIB 
KABASO 
HABOWAL 
KAWAF8HAH& 
I70ASA 
SO^BHRRA 
3FDRKOT 
FHiUfAHAL 
FURPORSItOAH 
HAGROTA 
OSAKA 
FALAHPCR 
PARACeiRAR <PjA 
nuH) 

PA^OR 

PAtHAHEOT 

PAfCPATTAK 

PATTT 

HIAKCTTAHNO 

laKCfilFABAH 

PnrDfGBBB 

FATTOSI 

PESHAWAR 

PHAOVARA 

PHIl^&VR 

PHVtERWAH 

PIIUIAHAL 

PIKB Da1>AICKHA 

pjplak 

qadiak 

QILLA mSSKBV- 
TVHA 

OlLASOHHAStSOH 

UAHOF 

BAFBIRBtHGHPURA 
RAIKOT^R & 
Xt^bminu-} 

RAHWALI 

RAIWIFD 

RAEzanrABKKAir 

RAJA JAH0 

BORAFWALA 

RAWAtPlSTPr 

rbkalakhurb 

RUPAB 

BAmABAR 

8AHBBIAL 

SAIIA SHURD 

8AFASWAL 

BAHQIAHXLL 

SHLAFWALI 

BARAI AlAHOIR 

SAROOIMSA 

BASKA 

SATFAVRBABB* 

SROR 

BHAH ALAH 
8HAIGDARA 
8HARAKFVR 
(2t» RUrtiLinO 
BHAaPBRSAOAR 
SHAH <^ORAiat 
8HORKOT ROAH 
BHOJABAB 
BIAISXIT 
SIHALA 

SOLOX 

aVKUQ 

savsmxm Xi&xmi 
SCXHEU 
alUXAOAX 
A g RjBMittii cr 


TALAG^O (A S 

TALWjSmt 
TABSr XAUH 
TAFI>AHiaLi^ 
TASnSASrWAiiA 
TAS3C 


TACTiA _ 
THERIBARKI 
TSHBKSi flHAIUK' 

TSauats 

THAt 


TOBATHEBDCOH 

JSSP 

WAEOUHAH 


I^ABAWSWAX^ 


mwmMm 


AGRA 

alal 

augarh 

AURORA 

ahbala city 

AICBALA OAKTT 

ATBAHUROAB 

]UBRALA 

BAERAR 

BARAKA 

BAfWALA 

BAOHPAT ROAD 

BAHJOl 

BAESTA 

BASISTRATHPHIt 

BAGABUEAH 

BJWWAUri 

BHUCHCHU 

BALLABGARH 

BAEAUT 

BODIOADA 

BnuiSmBA&R. 

SaCJFOR 

BBIRBABAK 

i:3[AimAU8J 

CBAFl^RSIAtr 

GH0LA 

DAOai 

daixu^bah&i 

MBAI _ 
PRHRAHlHr 
BmMt 

5&flS^3wiA 

lr>£OBAW1> 

DAFKABR 

daorala 

, DHAHPirA 

^ dbastari 

DQIVALA 

PBROKABAjO 

GAKAtFR 

GAKOOH 

GARH1CCXHX28AR 

GBA^SAO 

GBAKAHKHA 

GOT 

GOBAHA 

GUBOAOir 

OULAOTKI 

HALBAtTB 

HA»tt 

HABOWAR 

KAPOB 


HASA]fP1TR<R,S 

^SAltWld^ 

JAGAOHRt 

JAXHAL 

.JALBBABHOAB 

JAWAXA^B 



KAHBH— 
XAHRARA 
SJKATA^U 
KHKKRA 

ncriuA 


SA^AL 

BAIKAL 

KHBAl 
XmKjiLAB 


harsh bharauKa 

HAHLAOOA 

HARSOBrVB 

HSBEtrr 

HOAX. 

ss^*®** 

hu^a 

HBSArPASRAaAR 

rajibabah 

raoaru«adat 

RAGIRA 

KAm 

RAHAHTA 

FASSLA 

RARWAKA 

FJiWAlr 

paripat 

PATIALA 

SAJAKAfiAHJUk 

P[C* 

RAyOBAt KA3ADRA 
SAJPBRA 
RAXAR 
RAHRAGAR 
RA3APGE 
BAXPOXHAEBTA 
BAR 

EAHPURAPHOL 

t ATA 
HWARX 

aOHTAS 

ROORRSS 

SfiraXKSSH 

aAUDOF 

8AHABAKPHR 

barepla 

8AHOEVB 

umi 

SURAIC 

Iajulkha 
bakbhal blatik 


RARflAWA 

SBOH A3SA 

SBEXOHAJSAH 

sohhpat 

gguau 

I^^BgARTAy 


hcbaha 

suclaha 


CAWIimm AKKA 




HA 

BKtSOAB 
JlOHAAirAA 
IH^AITWAL 

WaSSfl/ 

CAWl 


VAlnlClIVAR 

CSARBlfiB: 

CHABmCSABBA 


OKtZBXLA 


CKIEOAOR 

GOLORHLGAH} 

baataAad 

DAATiOGASrj 

A 

DOBHI 

BDHBXCffiAT 

hhxahpoa 

BTAWAH 



AA* 

8g" 

HATH 


ACHAmurj 




Aar-* 



.BAH 




t^dbruarr Iftili* IMS 





xeuuu 

«4|Uiii 


AlgqgtfAli 
AtnxmYiji 
=4nLi 

ICSKTAftAIUI 
~ OftAfiAHEOAt^ 


mafislu 
juihaM 
JTABjKAJiVA 
UAVJSMA. 
UAVI^Xm 

f&JElkSU 



SO AO 


^rngDArro 

KOPloAsar 

ii^<uuT 


fvttinn 

tACBSM 


RgjgPOS 
;Rpp$^ KtCSRl 


IJIKJ 

ZrAKSlUnGAiU 

U£aAA/ 

lWl3?0tt 

l^kSBOAS 

tUCICKOW 

KAi^aOOAS/ 


GCJiSl^ 

KUKBIiSIrA 
anBArxworAVA 
haoawmdat 
»A»AX4rtflM ~ 

NA^ASA 

yAOTAirVA 

KAVAaomiG 

«oiri»A 

ICttKABORl 

NonroAita 

SS^A 

iPAtasmwA 

PABitAfrirA 

FAllAWAir 

FAitirASOABa 

FATlALtOF- 

GASaKft 

FATAOPOR 

FEPPSQABJ 

PHAFSrUHD 

m&smuA 

mABlBA 
PB^PfiRA 
US 



.jsnioH 

JiAl SAXSU 
lUJA^-BAKPUS 

|i^^I4ASAl 

AAfiUUBAO 

Ruorr 

BlCSBA ROAD 


iiaau 

IL0FA1B 

SAAUAT 
SAPDAS OAKJ 
sAiiPtrs 
SAHATWA& 
AAKAFTAR TOWV 
SAEJAVWA 


«AlYXt>BAJA 

fiAEAlrUlHA 

UX^ISCPUJa 

8AKD1LA 

AASAtHIR 

flABDASHAOAB 

OABJU 

AEABOAHa 


bbasgabs 

aSAJrJAHAHPUR 

g giJiBH A&Aa 

SftXOrfiUFtlB 

OBIVFUR 

HAOAft 
UmHAUlI 
BIKABOAKFUE 
unUJruaA^EAo 
sibotaboBat 
aiBWA baaab 
atafub 

BOftOJf 

8CLTAUTUB 

SUIUIHAKPUB 

BCFRTAWAM 

tAB&ll.l>XOBlA 


TAHaiLBAFERPtlE 

FAKIA 

TAICKOHI ROAD 

FARTARrUR 

TJMk 

TA&AOJr 

FABIOHAT 

mEAE 

TIKBX 

TUUIPU& 

UJHAia 

UITAO 

U3TOHAUUA 
UBEA BA2AR 
WALTBSOARJ 
TAUYKHDEA RAOAB 
YUSUFFUE 
ZAHAinA 


BIRD & COMPANY 

LAHORE - - NEW OEIH/ - - CAWNPORE 

SVERSST ASBESTOS CEMENT HOOFING PRODUCTS 
«kS Accessories, «« BtOSIX *’ CorrucAted Cray Sheets, ** TRAF- 
PORD*’ Grey Sheets, Asbestos Wood) Ribbed Ceiliog Sheets, 

etc. 

«« OtOWHIT ** Asbestos Cement CORRUGATED ** Sheets and 
»BUPER-THIRTEEN” Sheets 

ASBESTOS-CEMEICT Soil and Rainwater goods Ready stocks available 

SELLING AGENTS FOR . 

ASBESTOS CEMEMT LTD. 

Mead Office A Factory Factory 

MUtUND, BOMBAY KYMORE, C.P. 

AU Produas of Asheaos Cement^ Ltd, made m India, are 
manufactured of C M I Cement 


SRPERIOA HEERAIilTE CASTINGS 

MeeliaMte Casting a obtained acccMrding to the 
requtrements of opetific service, such u 
General Castings, 

Heat Resisting Castings, 

Ahna'ton Resistiog Casting. 

Chamlc^ Resisting Casting. 

ChlUed Castings, 

Heat Treked Castings, 

NEENANfTE CASTIRG PAOPERTiES 


Tnislon Sa,000 lbs per sq. inch. 
Cofflipressten upto 160,000 lbs. per sq inch 
f«0 im to 600 HAX 

1 tv sa/ve yeur dijleuRies write to * 


IRE 

llHM mute fm Ce. Ltd. 





AifcWaAi^#sAdp44lie 

«; atei. latt^d 






Let us ke^p 
you m your 
post-war 
building 


S6eel vind&ws and doors cS^x the Least 
obstruction to liorht as compared to the 
old-Caidiicsnjed wooden windows l%iey 
have that neat, sEck appeaxanoe which 
goes so well with ntodexn butldmgs 

Steel windows aaddoozs cui't be attacked 
by white anis or other maects. Onr 
steel windows and doors are made Tort* 
xeatstaat by a epecul iqpray 


FhdotyniBade, Standardised taeel doors 
and whtdows need very htte after-care 


a. a. BEBHAN n Mratm ltd. 

. VULCAN IRON WOAKS. KAKACHI 





G. P. P. ROOF PRODUCTS UQUfD ^AL, O^P PROOF * 
REINFORCED PLASTK: FOR iEAKT ROOFS 

* L 

To be allied directiy ova* dhe tfttclu 

Ask for Lfterhtufe and Samptns 


GARLICK & CO., 


FOR ALL TYPES OF 

REINFORCED CONCRETE STRUCTURES 
CONSULT 

BRITANNIA BUILDING 
& 


jMob Cbvie. SOMtAT, end et 
MMloNii Harfcet, MRWAtAO. 


IROH CO., LTD. 

PHOME CAC: §m49 

Stephen Howe, 4, Oalhoiiste S^re, East, - CAICUTIA. 

WE BUILD 

Factoriest Hospitals, Aerodromes and 
Cement and Asphalt Road Runways, 

ARP Shelters, Drldges. Sewers, Pipe 
lines. Reinforced Ct^crete. Stori^Tanu, 

Silos, Bins and Buikimgs of every 
description. 

MIOESHIR N. IRANI & CO., 


Colaba IUad» 


NAHOAR MANZIL 


Bornhay 5. 


fREay AVAJUBLE AGAIN 

Bewratdte Anti 
Corrosive Faint 
kei^s your iron Sft 
and steel work 
safe from the 
ravafet of rust 
and corrosion. 


Sofo Apsei?/s for iMitf 

rUNTBU* STORES A AGOiCY CO. LTD. 

M. cum CAie.TTA 





PrwiMmc.d 


CH&KO 


THE SEST 

CEMEHT wArearRoorca 

Pnl)MT<,4mdM.4 brC^porti m<t EmlMMt AwAwWi. 
bWMM IT ENSURBR P»FCCrLY WATUmiOOP 
CCMCNT CONOtEtE <MR PiASTEMMQ 

«CiCO" 

INCNBASBS THE errOKMOTH OP CCIWiT TO A VENV 
WALK ED Pg jgHBE AND 1*imafAMCNrrt.Y CURUtt sWTHpnyai 
a KK£PS THK SrmiCTUSie AMIOLUTBLY 0OMMI9V 

HiGHeer gov tcst CEirriFicMTE 
GOMPAfIfi 0100*15 * wrm any OiMfLAR PROIMfOrO AND 
JtmGS POR YCFURSetP 

Urea Fresh Stotics Alwajft Avali^ 

WRITE FOR FuH Details and Ckipy of Got Test Repert 

UK smaom mmmofm co.« 

Dover Rood, Mhqpmco* Ca tai t t a. FImnio Fk. ISk 
To'earoim X " A4pa«|»roof " Gatcotte. 

jiMtm 

iGltRAFUl&CirS A CC«« 

La J iero A GtW. 

ttEWUEY 

Qables 



xn 







I^OVING vital equi{anent, siq^lies 
and weapons of war to where 
these are needed most, is today the 
mam task of Indian Railways, till 
victory IS won Planes, lorries and 
tanks caimot move without fuel ; 
nor without food can a soldier hght, 
(MT a worker work You can help 
the railways to see it through to 
the end hy 


★ WATCHING HATES OF WAGON ARRIVALS 

LOADING AND UNLOADING WAGONS SPEEDILY 
•k LOADING THEM UP TO FULL CAPACITY 
A KEEPING WAGONS MOVING 



//fe //ame d st4pp/ieZ f 




for everg 
eieetricol purpose 


CALLENDER’S CABLE & 
^iSTRUCTimi CO., LTD. 

(tNMMnATWD MnaUMD ) 


fill. LiaUll^ of the Members is Umlted ) 


Hofii* Scraet. Fort. > - BOMBAY. 

28. Follock HsMffe, - CALCUTTA. 

. 

’ finmcft OPeei . 

MAORAL LANINA MOV DELHI, mABAD, 

1 AFRIEDMAp, CftRLON, 

' 4&ARACM a CXSLOPffiO. 

: ’ > 

■ 

- J 


“ VALAMOiP ”— 

PLASTIC ROOHNG 

(IS APPLIED COLD) 

FOR WATER PROOFING 
ANY ROOF AND 
FOR EXPANSION JOINTS 
IN CONCRETE STRUC- 
TURES & ROADS. 
REMAINS PLASTIC. DOES 
NOT CRACK OR CHIP. 


MAmVACrUKEltS — 

MACFARLANE & CO., LTD. 

f8, Tangra Road. Tangn. Camnigton Road Nofth, 

CALCUTTA BOMBAYe 

/or 

-THE VALAHOm WAY” EnoMet: 

PLEASE MENTION THIS iOURNAL 





Fkoto JPeinuy/med^, Tkr** Urn Tafk 


n Mlt£ STRA4GHT-A-WAY, TOE LONGEST STRAIGHT STRETCH OF WDAtWAY ON THE NEW SUPER-HIGHWAY, USA 


CEMENT CONCRETE IS' THE BAS6 OF 
ALL MODERN CONSTRUCTIONS 


Ffiaied fey H* W Snnth at 'nt ’ 


■M of India imi, Bnabar, Edited fey T, &. S. KyanoHef. OJI&, UX^ A.(»3X^ 3i4q»«C.ik» j 

felMhed fey M H ftnn a rr ,B>A^fU:o« 









(See Back Cover) 






^ ^ INm toiMfoit iliouU iiol 
IfMt «• vav«iioiii«N 

^mpf wtottdmg wilt Mnd |1>* 
«v «909 back «4»r« H it nos^ 
mitdtcl. 



R I W. 

‘‘TOXEMENT*^ 

IN POWDER FORM 
FOR THE INTEGRAL 


MmxfACtwred by 

T0CH ms. fNC.» CHICAGO, 

U S.A. 


WATE RPROOFI N G 

OF 

foundatfons, bridges, piers, wails, floors, 
reservoirs, pits, concrete constrocdons, etc. 

For full particulars write to 

Ti* Sal* Jigmu*,— 

TH« 

ORIENTAL ELEC ft ENC CO., 

Meruit lidMiv, .... CALCtllDA 





• Ml ^ 


GKBCSSfl)^ 

llnr^ fBOi, IMS 

'HK> 
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SYMBOL OF 
FROGIESS 










^Developed 

BLAW-KKOX 






/'■| J 
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The world wide 8law-Knox Organ isation pioneers 
the needs of the builder and civil engineering 
contractor Blavz-Knox Ltd has at its disposal 
the vast experience of its associated American 
Companies rn progressive research and 
in the devdopmg of machines to 
supply the needs of today 
and tomorrow. 
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*^EIectr.^y — carrier oftiglit »od f>ower, devotf rer 
of time and apace^ bearer of human speech over 
land and sea. greatest servant of man.'* 

Chairics W. Eliot, 

{Laif PresideHt €f Barvaui Vni^stty) 

^FERRANT& 

a name that has been associated with the 
triumphs of electricity during the past 
sixty years. 

Sole Agents in Jncflas 

CALLENDiR'S CABLE A CONSTRUCTtON 
CO., LTO. 

{ liwxiFporatedl in England ) 

( The Liability of the Members is limited. ) 

Home Street, Fort, 28, Pollock House, 
BOMBAY CALCUTTA. 

Branch Offices 

MADRAS, L/UtORE. NEW OaHI. FTZABAD, 
SECUNC^RABAO. AHMEOABAD. QUiLON. 
KARACHI A COLOMBO. 


PILING AND FOUNDATIONS 

FOR 


DARE HOUSE 



EXECUTED BY 


SIMPLEX CONCRETE 
PILES ( INDIA ) LTDs j 
CALCUTTA - - MADRAS 


mpfmETE TEXT BOOMS 
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fittfadosesd Ooyioxfi^ lUnNKwotinc and by V 

Oxm$ . J t * 

Sattoatmu mA CbH 

PrB £*Wyvb ^ *-1 , JQl 4 a 


PeBlgB and Dwwbuialon ta FomUbiSc fox C ott fc fow 
Blxnfctia«a by A C HPyx 


lUyan - » 9 • 

i. Cc»isxeft«Coa^r«:licmMady» Easy fey jb«al^ S 4 f 

9 OMMotuT Gmd* fo S^fnforead OaQomln liy Albert 

Labmaw 9 V f 

a lCa44RaM»aiGdaofCoae»tnJtfKfcfogbyS a JfoitrMp 4 If 9 

}. nfomfoetnTO and of Coneratn Picidacte and Cant 

SimhfnX C 3 idd»(lfo«ramdMdSan) « 4 • 

A a.4 Handbook . 4 4 4 


EadaufUng and Cptlmg Fra^iMat Oonca«ta JVoduai 
and CaatStonebrF H 


4 4 4 
4 4 0 
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HaWaw 

10 tfooKldaforCbM SwneamdPxn'Caat CaneMt«)bfy9im9« 
lUBd Ocegozy ^ 

aecwwmwtdwtfww Cowdamitng Ifoinfoxond Ofittcrofa 
Worka « 4 4 4 

12 ConsxirtB Fmnoz 4 4 9 

13 Stodaziia' tsstfaook o1 IfoMoarend Ccmcmm Tbaoxy 

and Pxaetfoe lay a F Meau 4 4 4 

14 Itfiinfacced Conearet* Decignsxa Handbock by C E. ^ 

finmdlda . ta 4 4 

la Rasnforead Cor'treie Watar Tcmmn 4iiHk«nr4aoa 4 

CaatzieabyW 8 Ozay ^taafoad Bdilwtt) 4 4 8 

16 Qemanta of Steinfoiced Concmta Ceafon by S C 

Adama 6 8 4 

Hmdbook on ttbe Coda of Practioa for JtataforaBd 
Concrete by W b Sso«t and W B Cbn-viBe 6 4 6 

ForUand-Cementbr A C Oavis ^ 3S 4 • 

19 *D«a 9 n and CosutxoctMin ol Connxefa Soeda by 

R A B Bmitb #49 

Concrete Boxiace Fudabea, Rendering 4 Tanaaeo 
<OM Edidon) 4 J6 9 

Caoerete Srtfice Pim^hee Renderii^s and Texisxsa 
by Oray and C^ulde (Rarjaed EdsUon) 4 4# 

I/laivufaetttxe of Ckmcrete SooRng Tilee by Raantgasten 
A Clulde 4 16 4 

Concrete X>BaigA Made Eaey by V A Daglha 4 4 6 

34 Ball Foaadadene The Soil-lane Mediod of Deefon 
with Washed SnsMea by A 1*. L BaJhaor 
(BenMdEdfitfon) 4 4 4 

SB Deatga of Domee by ] S Thrrfogtotu 4 4 6 

26 Oeafonof ArcdiBoofoby J S Tamagton 4 4 4 

ST Baiafox!oed<>ntcTei*F4iftgbTF £ WeatvoxfiL-SliiiMila 

andW S Gray 4 4 0 

38 PnvBoat Exanplea of Remfozciad Contfrete Deaigii }» 
accordance wilh the L C C By>Lawa <16390 and 
Oic Oade of Fnctiea by C £ Beynatda T 4 « 

84 Css»t«ie CooatriictioAbT C £ Reynolda <A pcacfinal 

eadcontplaMlfoxaaTfo . It 4 4 

30 Bow to Make Good CoacTein by H K Watah 14 4 

31 Deafon and Ceatmehon ef Atx-Baid Sheltana by 

Donovan B. bee 4 4 4 

33 peaignofFynniklBoolebyJ B Tetifogfon 4 4 4 

38 BoedBcMgaain CraaABiit^ 4 4 4 

84 CanunlCheonBto' and WoxiBa Manager** Bandbeok by 

W Wateqn It 4 4 

84 Beiafoceed Concrafe Cadmiteys by F C, Thyfor 4 4 4 

CoBoreto TeBr4eck-^4«teetEdtttoaK-l^ Oaoar raber 4 38 4 

*• tnilHaaee lanea far Thraat end BandUngfo tike fined 
Arch by B Erflesan 8 4 4 

•* Ciantnniotia Beam Strachirae ** A degree ef fialty 
method and the nefhod aS uomanl diatrflbttifon — 
byS ShepleT 4 14 4 

•• FarmSapa^ Gaanariee and Tanfca **by A M Penning 
ton 

An Intmdttctfon to Concrete Work by H L Chfide 
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42 StgttdLUtwieabyldasdConad^^ 

Tke Bniafoar af But ta ttu a rHi g ygMI entt e na le 
life. B 8. Ifoilqpnnde, AaMLXX. CIn d Ia } , 

43 Modeni Meal Boaiaa for fadfe^IfoeSi^Edifioa . 28 4 4 

44 Cbmp ft Healthy aomw for fee Middto CbMa 

(fedEdfllaa) .444 

49 Bulebha’tfeatnEhaaira orBwe to todM Medea Honata 

<Blajand> .. 4 4 4 

SnlabhaViutaflliaatmesBiwfobiiadModtngtBona^ ^ 
(Omamil) ^449 

43r Sii ^Myj fo<toSh»t«n.orBfoit folwdjdWodatnlfonaaa ^ ^ ^ 

48 Dl^gaN^^SottaalfoSaingearidoiliexilottaeBafBaa | ^ ^ 

44 * A Taott-dfoak of abafofoxewd Cbaosate Ity Dadbipaadg 

asMXdfci^ « B 4 4 

40 BnOdTawHOantBoaiMi ^ 14 4 4 

41 4 4 4 
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for 

I^LOOfllMNS ANDJPAVlN€--IWf»s a d«n$e^ compact floor; 
afloortitKitU tou^h^ w^u*«re&i8tlng, xiustlesa, water-proof an<i 
gri^«je-pfO0f. The <mly successful fioonng for heavy service 

WATC|IMIOOi4NG----^ronite and portland cement applied 
as a slii^ successfully waterproofs all classes of porous surfaces 
such as bricky concrete, etc. 

Sole Agents* 

HfiATliir A CiB^HAH 

MBMHHBHBHBMHil.lMITEDHHMiMHPBHHHBB 

INC IN EMG 

BOHBAY . CALCUTTA • MADRAS - LAHOM 
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THE SIXTH INDIAN ROADS CONGRESS 
DELEGATES INSPECTING AND DISCUSSING 
CONCRETE HAUNCHES ON THE POONA- 
BOMBAY ROAD WHERE MILLARS' 
CONCRETE MIXERS WERE 

EXCLUSIVELY USED. 

• 

MILLARS’ TIMBER & TRADING 
COMPANY, LTD., BOMBAY, 

STOCKISTS OF CONCRETE AND ASPHALT 
I^XERS 



More and More Firms are using 
RAWLBOLTS /or really heavy /ixmg vwrk 

nAWLBOLTS require no greeting and 
^ only a small hole Is needed to 
accommodate them They can be fixed 
immediately as tittre is no waiting for 
cement to dry. Not only U tite Rawtbolt 
speedy»and therefore very economical, but 
it is absolutely rdlabie^ too The two 
types of RawIboHs solve every fixing prob- 
lem with bolts, while the fbct that they 
are available with pipe clips, round and 
square books and eye bolts still further 
increases tbeir scope and utility. Rawt- 
bolts are sold in stock sizes from to 
diameter. 

Fufi^^ iUustrated descriptive Uteroture 
will be sttppUed on request to : 

Sole Selling Agents^ 

RAWLPLUO PRODUCTS 

(INDIA) LIMITED 

OARABSHAW HOUSE, BAUARD ESTATE. • BOMBAY 


GeoenU Aemts • 

T E. THOMSM A C..Ud.. Cdntta, iMMri. BMmt B 

enmm. ammtps aKiiKEaiiK c.. 

flir 
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RASHID 

KHODADAD A €0., ' 


POONA, 

Selling Agents for Deeean INatHkf, 

Goa and Korwur BUirktt. 


THE 

CEMENT 

MARKETING COMPANY 


OF INDIA. LTD. 




Who are the Distributors of 

A. C C t OAUlf A CaiBfn 


(Guaruitetd to okcooH tli8 raqiitremMies of tM BritMi 
StwMlat4 SpcdOcttliom.) 

-■ ,^ . . r or BOOFISGS - -: 

Engineers and Builders all over the Country 
today specify either « EVEREST ” ASBESTOS 
CEMENT •• BiGSI^ ” CORRUGATED [ 
SHEETS or EVEREST •• -mAFFORD ” I 
SHEETS for their roofing problems i 


For CEILINGS USE 

“EVEREST” ASBESTOS wood 

« EVEREST Rainwater 
^ and Soil Pipes and 

Fittingji are extensively 
used. 


Ready Stocks of “EVEREST" Asbestos 
Cement “ BIGSiX " SHEETS, “ Tnrfford " 
Sheets. •* Crownit " Superthlrteen Sheets 
and “ Crownit ” Corrugated Sheets, 
Asbestos Wood, Rainwater and Soli Pipes 
and Fittings, etc, etc 


WHCM fttsef s *^aNnBMarr ” asiiMiBi cemBur 



INBIAM VHHBEK 


In a country with abundant supplies of Timber the saw- 
mill mdustry has assumed a position of great unportance. 
As India develops lodusttially, the demand for mote and 
larger saw-mdls will be insistent and EVEREST" 
A^SESTOS CEMENT, by liberal use in the suructutc of 
saw-miils". Will |^y a leading part in the deveiopmeot of 
this and other expanding industries * * 

“EVEREST" ASBESTOS CEMENT by nature of its 
fice-resistmg, heat, rot, and vcrmm-pmof qualities, its 
lightness and versatility is particuiaiiy suited mr budding 
consttuctian, These speaal quahtws have made it 
invalusd>le for war-time building, which has absotbed 
almost the entire output, It will not be long, however, 
when with the return of peacc,^ “ EVEREST " ASBESTOS 
GSMENT will agam be avaiiabie to meet growing 
aviiuin demand. ♦ » * ♦ 



AIBSBTOS CCMCIIT 


RASHID KHODADAD A CO., 

POONA. 

SelliHg Agem for Deccan Blsirfer, 

Portuguese Gog A Xarwar Dmrmf, 

FOR ASBESTOS CEMENT LTD., 

B^MRAY. 


••EVEREST’* ASBESTOS (»«Nr 
• BIGSIX ’’CORROGATEO SHEETS. •‘TRilMYOM>S»ffiETS.*' 
AMNWATER GOODS A HTtlNGS. 

«E«f««ST” ASI^OS WOOD 
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RSIBIVS € 8 »ir ITB. o«Im . i«|ai|Jr 

CAU»m!P.O.BMNo.3T4 MADftAStRO 
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ArcfaMeGtore In Incba. 

The Planned Cll^ of the fntiu^. 
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A‘ P P t I E D EXPERIENCE 

f - , 

1 ^ L 59 fears Newtcm Oorntrats tawe l>«en su^i/mg thefr spedatfsed prodocts to all parts of 
the wbild. and the e>^r^ee gsdned hy research and craftsmanship over this long period 

is entirely at your disposal. 


The failowfag. it 0 tbt ef tome tg rfo ChanOtert range of productt 

wMce wot t» aumiUMa aftet JSm imr; enore OeMieA tnfarnuMon can to tent 
now far ■me w^tan the time comet. 


CMS WOMS HMT 
CeiQE oven MO fir-KODUa 
MJilT 

CiOMKU.nMIT 
BUST nmiWE PUNT 


STGBLWOBfa fUNT 

HEAT PUNT 

CENOAL eieHIEEIIIIG 

CASriRONTAMCS 

BffiWERY AND MSlUIOnr VESSELS 


STEEL BBID^ 

MILD STEEL TAWCSJf Riveted or 
Wdded) 

EXaVATOiS 

STRUCnillM. STEaWDRK 


NEinON CHAMBERS 


NEWTON CHAMBERS &C0 LTD THORNCLIFFE Nr SHEFFIELD 


UNIPIrASTIC 

HIGH TEMPERATURE 
INSULATING CEMENT 


★ 


EX STOCK 

WII.I.IAM JACKS & 

.£OmLNY» LTD^ 

HXAi. • • » SOtdBAr 


Unfplastlc ir a phstEc insula^ng 
cement wtiich Is highly efficient 4n 
reducing heat losses at all temper** 
acures to I90Q^F. k can l>e 
applied to practically any surface 
such as pipes* boilers* furnaces, 
etc. One recent Instailatkm 
of uniplastic is saving ISO gallons 
of fuel oil per months 


FOR BETTER SANITARY 
AND WATER SUPPLY 
ARRANGEMENTS 


Consult : 


HlDdosthaD PlumbM'S 
& Traders Ltd. 

(with whid) Hindusthan Traders is 
amaigunated) 

S»iitary Engineers, Contraoews & 
Tube>Well Borers. 

H Strand Iteawl. - - CALWJTTA. 

n<m ca l«M Oraitf 








rtULAJORi 

fOWIR STATION 

Catotm Stectflc Su|>pl^ Cevi^, 


Designed, Fabricated and 
Erected B. B. ). 


★ STRUCTURAL STEELWORK 

★ FRANKI SHEET PILING 





and FRANKI PILING 

Frank} Monollthtc Sheet Pi{ing-'22,000'«qd feet, 2S 
feet deep, driven and cast in sktt in Turbine House. 

Ovw 1,200 Franki Compressed Foundation Files 
driven to 80 feet and tested to 200 Mns per pile to 
support— Turbine House {above). Turbo Generators, 
Condensers, Svdtchgear House, Boiku’ House, Settling 
Tanks, Overhead Tanks, Orculatlng Mains, etc 


Driving Henki Piles at 15” 
Indination. 


★ By The 

BRAITinirAit& eUIU4 6> 

constructkw <x«rp>u<y, ltd. 

n«K«MI« adMqii, Ul toHv' • . .CHeWM 
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^ Micwnfsen^ 

«r jA9 sa^f4^pve»tiv 
Mr L AM.T. 

PJ^, ta ihe AU hfdi0 

0n PA^um^j^S at ^-is^pjn. 

R BCSNT jexcavattiQits at Mol&enp- 
4 a 3 x> and liaxt^ppa )iave disdosed 
«in4e&cefi of scusotific town plstn-^ 
built iSEtka of 5000 yeata ago 
Bixiad streets^ vaned ^uusements and 
typea of bintdingB, standard of 

wQglnnaaidiip^ idatoate systems of water 
811$^^ axid dramage, were surpnsujgly 
advanced for titfie age« Wood, bn^, 
stGine, co^|>er and bronze have been 
joBod to veiy good advantage^ 

likban art anus at interpretmg the 
In&ute and the Absolute It tnes to 
expnoB &e Formless into foorms and the 
tnfimte mto the finite. Indian arcbi- 
tectom has evolved and main^ned a 
disbactxve indmduakty of its own in 
spite of the progressive changes intro> 
duced i>7 different schools of thought 
The teadungs of the Upamshads can 
be traced not only in the sculptnrea of 
Amaravati, Saohi and Botobudnr and the 
hescoes cd Ajanta but also m the con- 
oepbons of In^an architecture throujg^ 
the ages Its religiofts and m3rtbological 
badcgtound has thus helped to preserve 
its uniqne features but the survival is, 
in the mam, due to its mtnnsic sdentifk 
merits. 

The great scientific treabse, Vastu> 
Vidya shows that Indian ar<^tecti]r6 
reached its peak of perfection long 
befme the Ounstian era treatise 

deals scientifically with ail aspects of 
planning, constinctton, matenkls, site 
selecbodi, wein^, pressuxe and resistaaoe, 
physical aecunty and strength. There 
13 ukstrucbonal scope and guidance in 
the wcnh even for the architect of today 

It as unfoctunate that most of the 
xescsurch work done $0 far regarding 
anaent Itulsan architecture has been 
condncted on hoes that miss what I 
Height call the soul of the subject A 
Ihoroii^B^ knowledge of the ancient Indian 
fangua^, mythicd^ and rehgion would 
be the m^essentiai for any correct grasp 
of ^ subject. A £ood deal of expert 
research work conducted on nght bnes 
is needed before a correct perspective 
can be obtained to interpret the evidences 
available to us m the mannments and 
nuuseoms in India and abroad. 

Fomfii. styles and expressions appear 
to haave been toffy developed and under- 
stood to <Sd Im^an architecture. The 
Ancffeiice of the Rmdava pfinoes 
with Its CE^ital md bi^tlfqi 
gardAftS » am to ksve been the cakmr 
to a newbom ctoad to white. The white 
4SQtoar agiiast toe aapphbre blue bac^- 
tpmeMLm h uxutonded tn^an Sky 
m tUMi tomoat to toe Kadas exhibits 
TIkjs mt to itohee todlHxxt shrtoea, 
xaffs^ gateways 


and ardbarwas a^featnre of the gtonous 
ar<fidtectfmd acteyity to the Asoka period 
Fiffaes and ffag-ateffs in various sixes, 
shapes and ^ stone and wood 
are evidenoea to toe period when archi- 
tectnrto 4 teoQr«ttei» to aties became an 
integral pittt of Ifindu temple ardutec- 
tine. Jim conoeptosns and creations 
were re^cutotoe for Plmths and Fneses, 
Chajjaa, Stokants and Itoines that are 
ma^CT'-pteoes to human ingenuity and 
patience. Jmn itemizes owe much of 
their attractivenesa to tbeir enviroiunent 
by their pictnxesqnely groupmg on 
mountain tc^. 

The fifth, ^xto and seventh c entu ries 
A X> covered the most bnlhant penod of 
Kjenaissanoe In Hindu arts and literature 
European archcteeture of the medieval 
penod owes much to this Henaissance 
The caves of Elephanta, the Kailas 
temple and the Ellora caves may have 
been finished dutlng this penod In 
later years, bmMmg activities m north 
India were mfiuenced by Moghul ami 
Rajput schools when temples, palaces, 
enn^ed lakes, batoing ghats and weQs 
wera built In south India, however, 
Indian architecture has remained pre- 
dominantly Hinds and the influence of 
Vasty-Vidya can be seen m the ingenuity 
to arbsbc expressions m 1000 pillar 
Mandapas, gopmmns and temples, the 
master-to^ices of Indian craftsmanship 

The inherent strength of Hmdu culture 
and tradition resisted the attempted 
domination of outside influence on 
Indian arc^tecture dunng the medieval 
period when toft conntiy was a prey 
to several foreign mvasions Thus, 
Moghul art in building accepted the 
basic mdividuadism of Hindu ar^tecture 
and came to stay whereas the Greeks, 
Portuguese, Dutch and French had 
very little to contnbute to their own 
The httle influence that could be noticed 
in that penod indicates insignificance 
ratoer th^ dommaticn Until far into 
toe nmeteento century, Indian archi- 
tecture remained predominantly Indian 

Dunng toft Viceroyaity of Lord 
Dalhcmsie, the first signs of fc»reign 
domination m architecture are in evidence 
Planning of bmldmgs at the Piibhc 
Weeks Department was first in the 
charge of military engineers and later 
they were replao&l by Design Specialists 
who were subsequently ctoled Consulting 
Architects Standard types to designs 
became and stUI axe the monopoly of the 
VSW D The bmldmgs of this penod 
ra Calcutta, BeuBbay and other cities 
stnkft a very discordant note indeed 
a^mst toft batogpround of an ancient 
ctotun. 

SubsOqueot d^tv^opments in Indian 
artontedture afiow a conflict fto a clear 
The Romdais siqpeiainposed their 
traflhacmal stykn all toe oonnlnes 
they cmiquearto Enghsh had 110 
teadittosal atyle to fiteit own to plant 
on too InSasn. and so Greek and 

m 


Roman architecture was introduced 
Due to inadequate c^mtrol in planiung 
and supervisioa, secondhand Gotoic and 
third-ratft Classic styles sprang up in 
India, with very unliappy results Any 
style or expreemon was used for any 
bmlduig whetoer it was secular or 
rehgious. The reaction to this blunder 
was a later attempt to mvent and create 
a ty|Hcal Ai^lo-Indian style based on 
In^hk^aracenic patterns So me thing 
might have come out to this attempt, 
if the greatness of Indian traditions 
had been understood and the co-operation 
to the Indian master builders of the time 
secured 

The third school of thought desired 
the revival of traditional Indian archi- 
tecture mid its adoption to modem 
concepti<»^ methods of construction 
at New Delhi As a result of great 
efforts and discussions in India and m 
England in this connection, the European 
ait£itectnral style was finally preferred 
thou^ in execution, a mixture of artisbc 
expressions of East and West uncon- 
sciously crept m Here again the mixture 
is the result to an imperfect grasp of the 
traditions undedymg a five thousand 
year old cnltere Co-operation between 
the architects of the West and those 
of this country could have secured far 
better results in the sum total to achieve- 
ments 

The Great War of 1914 revolutionised 
human outlook and in the post-War 
rebuildmg m Europe and USA tradi- 
tions alto symbcdism gave place to 
modernism and stressed the utility aspect 
of human endeavour The anaent 
bmldmgs in Greece and Rome are now 
but rebes to cultures that are forgotten 
m the present-day rush of industnahsa^ 
tioa and Tuodenousm in Europe Over- 
population and crowding have created 
problems of sanitation and town-plannmg 
that can take no account to past traditions 
or glories The present war will mtensify 
these problems 

3 y constant propaganda and envinm- 
ment, the machme age will force its 
standards of modernism on our mind^ 
The forces at work m the modecn world 
are more subtle and more powerful 
than the influences that the foreign 
mvasions to the past brought to b^r 
on Indian culture There is every danger 
of Indian architecture, after jnetaming 
its umquft mdividuality for over five 
thousand years, now b^g merged and 
absorbed mto the present craze for 
modernism This is the pitfall iW wft 
must studiously avead d we ate to 
preserve our traditumal greatness 

At the same tune, btoU has to take 
bear {dace in the poresent day world of 
industnahsm and face the problems that 
industnahsm bnngs in its wake It is 
therefore necessary fear us to create 
standards to our own to suit modern 
condibons so toat we can at the s am e 
tame retain toe legacies of our ovm 







tnudhtianal iBditfQ an^iectare Thi» re- 
quires a de&ute pctkcy and carelol laid 
studied pJacdniug ior the lature, eoiE^pled 
with mtenrave research mto our fiast 
history 

An unportant aspect of the hitufe 
architecture of India is the plaomng 
and re-piaiming of oties and tiieir 
buildings, roads, bridges, water supp^. 
drainage, santintioit sm other services, 
an of which are necessitated by modem 
conditions Aesthetics wiH have a large 
bearing on adequate settmg, approfuiate- 
ness and fanctumahem as demanded by 
conditums m nrhan and rural areas. 
Each country in the West has tned 
to solve Its pmblems in its own way 
There is a great deal to team ftttsn theur 
experience and achievements, with a 
view to appfymg them to Indian con- 
ditioiis ecoBoimc^y and efficiently A 
vast contmeid like IxidiB presents 
local conditions and atmo^beres each 
<d w)^€^ constitutes an individual 
probtem of tis own In sotvmg these, 
e@orts must be made to bnng out the 
best of Nature and Art m harmony with 
the Indian life and its individuahty 

A first essential would be the traicung 
of Indtan architects wha can hve in the 


of iradlhoisal Inffinn architecture 
vdttle bemg at the same tame In constant 
ttRich udth ^ ^tigress od the sdehee 
in other parts ^ the imld> Iwocd 
Cumm, with his entho^asm for jlndbon 
areh]:toctme, mitiated the policy that 
resulted in ^e creation of the Schoot of 
Architectere in Bombay, but nnfortii- 
natriy this msritution does not give 
firil iinpQrtan.ee to ma hesneditary scijence 
Hiatt sdMiols, with bet^ Co-Qfdtnatmn 
between modeni temiencm and our age^ 
worn and tned assets should be started. 
IttstitotiQiis of arebatects, engmeem aaad 
contractora mi^ be estab&sSed to con- 
tribute to iffie sum total ai aehievetaents 
m idanBingof space and bmlding. 

The buUdutg industry must be jestab- 
l^hed and budding research Boards 
must be set np to draw specfficabcisiB, 
estabhsh standaieds and teats of materials 
and their equahties as demanded by 
vaned Indian condittons. Idumcipal 
Ltcences shoidd restanct and regnlate 
the work of aixhitects so that the ideals 
of form and eapx^ssion are not sacrificed 
to the greed of capitalistic investments. 
The curse of mass production methods 
has often created xnonstrocities in cement 
m which fonctionalisiii and appropriate- 


f 

iitw requaewmis sttk, mribbods 
and new matensdsb Cement hns 
up Immense poso^fllttee for the futuxe. 
2ii& nae lor evoWtng 

withta our anctean montamglta uti^ 
Gar«M leseardh. total, dtmho 

and econmme oonffitkms ludne a hs^ 
heimng on the use cd cemeht in India 
These aapects rsqjmre frequent mveShga- 
tions on the ba^ of e^pomnee 

The glob^ war has brought about 
changes all over the world in otitlqok, 
taste and convemeaces Setem^ has 
brought the wctfld lei^ons doner together 
than tfa^ have ever been In result 
new mateanate and forms wdald be bocou 
While txansplantifig and transfonnh^ 
bid mto new, the n^vlduiriity of Indian 
ardntectnre must be maintained to 
suit Indian conditions and aridebc en- 
xironments Our arm must be to have 
varied patterns racUmr timn a memoto- 
nous one to maintain the individuahty 
of the races lor jdeasufe and dehght, 
the straetare of the reconstructed world 
of tomorrow. 



THE PLANNED OTY OP 
THE FUTURE 

T he aty ol the hiture, if earned 
out anything hke the lUnatratiOn 
by the Bnghtside Ecmndry and 
EDgineermg Co of Sheffield. wtR at least 
have plenty of hgbt and fir^ air inside 
the buildmgs, as well as outside, but, 
also, if we are to judge firenn tins design, 
recreation instead oi hard wodc wiH be 
the centre of onr activities, since h«re it 
would seem to be the hub round which 
an the prmcupdJ buddings cluster and to 
which all tnt mam streets conv^ege. 
In this case the recreatton centre does 
not merely mean a pnhlsc park with 
trees, but includes a fine bauung pool, 
dressing-rooms and restaurants, a stadium 
and tennis courts, bovrimg greens and 
football field The shopping centre seems 
to omfook these grouaiib, and the resi- 
dential and office bmidh^ radiate ^om, 
or encircle these. It is helped, however, 
that they will nova: be dijspensed with m 
the mdustn;^ area at the top city and 
suburban streets Note the industrial 
area wt ^ tap left^ and the two-lev^^ 
from the taty — Su$td$ng and 
Engmunttg **) 
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mms am in constructii 
mmm at food plant 


M ^CaKEItK aiid ectmomy of 

^eemi^xtc^xnx tise qI 

Food Vftodv^ «t Aittilibohl, (SUsio 
of Beatnqe Creamery 
C!»<ago Tht pst€»pBCt mcUi^eff the^ mmn 
iadoxy sq it of ccukcrete 

low, k and oevra^e-disposal 

syst^ tibo Jattear large enough to treat 
the sewage^ol the VHage of AicKbcOd. 
as weUas pxoeesstng wastes and sewage of 
the piaat tteelf Oatstanding trom a 
coofittuetm viewpoant is the concrete 
sl»sfl roof el tixe j^o^ooo-gal. reservoir of 
leisiorced concrete, 90 ft, in diameter and 
16 ft- de«5», Bx^oded hy eijght 45-ft con- 
creto beams Iwt by use of smipexided 
forms 

The researvtar is part of a 2,200-gpm 
water distribatmn system, which, with 
the t*mgd. treatment plant fully equip- 
ped, cost less than Isoo thousand 
Credit for engmeenng design, la3ront 
and construction supervision gom to F £ 
NidKds, project engines The sewage 
treatment pl^t and water system were 
biult in the summer of 1945 with an aver- 
age construction crew of 23 men, mdud- 
mg mechanics and labourers, one |-yd 
crane, two 2 bag ccmcrete nLixei:s, a bull- 
dozer and miscd^neous small equijpment 
Mam supports of the reservoir roof are 
radial beam which span from the 12-in 
circular monohthic wall to the central 
6 ft by 6 ft concrete column They are 
X2 ui wide and 16 ft deep, set m beam 
pockets at their outer ends, bear directly 
on top of the centre column, and provide 
beam pockets m themselves to receive 
tiie lateral concrete tiebeams, 8 in 
wide, Z2 in deep and 19 tt long The 
concrete shell roof 15 3 jr tn thiclcand has 
a s^ieare radius of 123 it 
The z2-in circular extenor wall rests on 



fxeneral view of project nearing completion. Note the mMeway for delivery of ooncrete. 


a footing 7 ft. wide and 3 ft deep and is 
braced on the outer cucumierence with 
16 battered pilastexs 2 ft wide and 1 ft 
thick at the ion a^d tbickenmg ont at 
the bottom to 3 ft 

The wail forms for the 90 ft diameter 
teservoir were first used to place the 3 
filters As additional 10 ft was then 
added to them to increase the height to 
z6 ft These arciilar forms were con- 
structed witb bonzontal nbs sawed from 
8-in lumber, the walers were set verti- 
cally, and snap ties were used on 2-it 
centres both ways 

On top ol the wall forms an 8-m track 
was built around the entire inside cir- 
cumference resting on the vertical walers 
to take the casters on the outer end of a 
steel chute built ol salvaged pipe from a 
local ^aamr^ mill and trussed with some 
of the used sucker rods This chute was 
50 ft long Its upper end was fitted with 
a bolster plate resting on a timber stand 



tMug fiwma 12 x t2«lii. amsoned rock t^niher spanning from 
CWKWU ts ^^k%ii 0Sdhr«nt^ wall Theia terms wem ititpat^ed by 2x 4-ui hangers 
" helMtptiNBttmb«ro»2^ 


4 ft above the top of the central pier 
which is 9 ft higher than the outside wall 
This let the entire chute rotate the full 
mrcumference of the wall 

Serving this rotating <dinte was an im- 
provised concrete bucket which travelled 
on an overhead cable- way similar to the 
high nggmg used for logging The buc- 
ket rested in a pit under the 2-bag mtxer 
located under the chutes of the batcher 
The cableway was operated by a steam 
winch raising the concrete bucket 45 ft in 
the air to the tight cable, locking it to a 
trolley similar to the mechanism used tn 
"forking hay into a bam The bucket was 
then coasted out to the ccmcrete chute, 
where' it was dumped This placement 
procedure was used to pour all beams, roof 
shell, and walls 

By the time the wall was poured, the 
radud beam forms were built and bolt^ to 
a Z3 X i2-in rock elm timber 50 ft Imig 
rented from A J Fields, nggmg contrac- 
tors of Wauseon, Ohio, These timber 
were selected from well seasoned stock 
In other words, they had been well stress- 
ed ir<»n constant use for several years so 
there was very little bending encountered 
This timber was supported on the central 
column of the reservoir by an A-frame 
built ol lammated 2X8's, and on the 
outer wall by another A frame Forms 
were set wifi the central section raised 
I m higher than final level to ov^come 
flae total sag that was encountered m the 
timber The sag was detennzned by set- 
ting the entire assembly m place before 
the forms were bolted to the timber 
The form was suspended from the tim- 
ber by 2 X 4 hangers on 2-ft centres, and 
the bottom form panels were made remov- 
able by uisertmg i'Ui bolts under the 
panels on every other hanger 
The entire beam form assembly weighed 
about 1,000 lb To change it to a new 
position, the bottom panels were removed 
and a chsdn fall was rigged from' the over- 
head cable in the centre of the reservoir, a 
crane was brought mto position at the 
outer end, and the entire form assembly 
was raised ofithe fiiushed beam and pivot- 
ed to the new position by the crane 
A savmgboth of lumber and labour was 


oQ(«ci^ 

beams over iihe zesemnr ta^^eaded 
ioETiBS tsstead of tbe ocmventiottat ehoaring 
method Itwa^estnaatedbylfr 
that the shonns me^md tA Stt|>paits 9 g the 
forms would have tahen aa additional 
%ooo bd 4 t. oi dunensioii lomber, and 
would have required an addHumal 19a 
carpenter manhours Six hours were 
taken to move to each new pontioii as 
agaanst 5 days lor the shonng method — 
{Wtik 3 ch»(fwUflgmenis I0 Coinyafe '*) 

Wdl forms )n pfoea. Note end of rotadfii 
imicrete chute fo upptr left «f the pfocara. 


NOTES OH RIGID 
PAVEMENT DESIGN 

I N a paper wntten by Kudolph 
Glossop and Hugh Q Goidcr, and 
delivered recently before the mad 
engineenng division of the Instztutioa of 
Ovil KugmeerSp Great Britain, scune 
mterestmg design data were devdoped 
Principal observations of these men, as 
leported m *' Highvmv Research Abs- 
tracts," foHow 

The main purpose of the paper is 
to present a method of design of dexibJe 
pa\esnent 5 which is san^le and practical^ 
and which is based on the measured 
strength of the snbgrade and the magni- 
tude of the loads applied to it 
" It IS usuad to describe pavements aa 
(i) rigid, or {2> flexible, but this classifica- 
tion j$ uDsatisfactoiy A letnfoiced- 
concrete slab resists bending by defiectmg 
and so dev^ops a reaistoig moment, 
thus a 4'm. reiniorced-ooncrete slab, 
although classed as a r^id pavement, 
may, m fact, be far more fle»ble ihsan 
18 of stabilized sod, which would be 
classed as a flexible pavemimt 
'* If this classification is adopted rigid 
pavements should be defined as toose 
whidi will resist bending and flexible 
pavements as those whidi have neghgfbfo 
tensile strength and cannot resr^ a 
bendu^ moment Thus r^id pavements 
include those of remfixeed concrete, 
metal, <x timber, and fleacible pavements 
those of haxdccue, water-bound macadam, 
stabilized soil, or sand a^hait It 
would, m fact, be preforalfle to divide 
pavements into the two classes ' tensile ’ 
and ^ ncm-tensde flexible pavements 
and pavements of unremiorced concrete 
falling mto the seoood dass 
Sound TheofMcal Basfo 

The authors state tihat the method 
has a sound theoreticai basis, is essentially 
practical, and is auiqde enough to 
used by anyone mme or less usacquamted 
with ^ theory on which It is based 
Moteovei: it is extremely versatile and the 
thickness of pavement can, if necessary, 
be \an0d contmuoudy to stnt the sub- 
grade , thus resulting m an economical 
section A further inqiortaBt point is 
that it can be used when the shear 
strength of the subgrade vanes with 
depth : this IS a disbnct advantage over 
the use of a formula which can be applied 
only to a matenal of constant 
strath The bases of pn^Kised 
meth^ are* 

(i) To make a sod survey of the 
Site , shear strength of soil samples 



being determined hy the unoonfined com- 
preaston test 

(a) To ascertain the tyre contact- 
areas and the load per tyre of the vdncles 
winch the pavenmnt wrB be required to 
cany* 

'* (3} calchfote the thtekness of 
pavement required to reduce the stress 
m the soil bdow safe value deter- 
mined by the soO survey : the result of 
tins calculatioii is represent^ gcaphtcally 
so that the shear strength of the aosl 
baying been measured in the fields the 
requir^ thtekneus of pavement grd be 
te^ off at once. 

" It idiould be noted that 

" (x) Hus method of des^n is apph- 
cable to pavements of uaxesnfmeed 
omcrete, stabilised soil, hazdeotor cto, 
ahvaya provided that the shearing zvs 
sistaoce of the base is suflforent to resist 
stresses imposed by the loading and 
that the other requirements of rescstasce 
to abn^loQ, iiiq^enneability« eto, are 
satisfied 

In the case of concrete it is lumeoes- 
sa^ that the full dep^ should be of a 
nch mtx Where the leqmred depth u 
large, hardcore, stabibzed sod, or lean 
dry-nuxed ccmcreto may be us^ for the 
lower portioa, provided iimt it is 
thorougti^ competed 

** ( 1 ) The nvethod is ap^drcoble to a 
subcode of day, but jtot to siuid. Sands 
have a high fnctkmal sheath^ resistanjce 
and if proper^ draafied and cmnpacted 
are mdikdy to fail under noraud 
tions of pavement constrsetfoo and 
loadmg. 

The first m the cakdlatioci of the 

thickziess of pavement xequued til to 
determine toe stresses m the stogtflde 
These will depend iqioii the toads appffed 
to toe pavement. For aerodrome and 
tony fiaffie toe aceaof <xmtsctolatyte 
on a vtoode can be detoexmaed by 
measnrag toe mafor and minor asms d 
the etopse Iff contact The dhmwter of 
toe cstoie of equivalent area am then be 
csdcolated, and the toad Bmported ty toe 
tire can be divided by area to give 
an asmtmed uniform pressare actosg weti 
an eqiuvaimt di^ This is accutote 
enongn for all procticfll pmpoees, The 


So 


elastic properties of the base and the 
snbgrade are dissimilar, but if toe assump- 
taon IS made that th^ together torn a 


elastic seflid — and smm an assumption is 
gencrany considered pemissibto m deal- 
ing with soils — then the vertical pressures 
on a hcnzontal plane at any given depth 
can be calculated from Jsrgenson's 
tabulated solution of Boussmesq^s equa- 
tom integrated for a <foctdar loaded area 


Jloquliwd Thkkitats 

'The vertical pressure on the sub- 
grade depends upon the thickness of the 
pavement, and the required thickness of 
pavement is that whadi restricts the 
maximum pressure on toe tobgrade 
below a eexi^ value which is a function 
cd toe shear strength of the snbgrade 
Three possil^ linutuig values to the 
pressure on the sub^'ade have been 
conaftdered, and observations have been 
made on actual failures to detarmme 
winch agreed with the facts 

" (x) The first entenon is to Isecp 
toe maxunam pressure below pi Um&a 
toear strength, smee at tots value (unit 
toessure equals pt x s) the plaabc state 
to }iist zeotoed in the mafoanal* Tto 
seems a ratomal enterkm of design, lor 
altooi^^h a a%htly todmwr baas may be 
stable^ Ttoooe ffutonnsa fidfits this 

cimditom 15 toe least toat la known to be 
ettole ' 

^*( 2 ) An alteniato^<sntesfon oldest 
IS to^cnlcidate the jptfaMnsre whsto 
caose shear lailuze of the anbgmde and 
toen to use an adequate fikctor of salefy 
onthisvalua Henifl^ gives toe ^tmute 
beoniig espo^ of ^ cimukr aeea as 
5 *ff 4 S <s » {ffwor), and altodagh tests 
have indicated a ^her ir^ne 

(fi^TS} W3& be wise to tidte toe lower 
value for deaigii. For titmUiaxm wfoteh 
ana smattive to oattfomeat 
cowtes toat a foctor of aafi% of 
to a tomdd be miad» 

pntolenpi. la a qneefoon itf defotegfodn 
xattoer toaa shear foSiize it be^wto 
to uae toe hii^her value, Ibia teM 
s^htynmetbeaD^iMltothe 
ante over the surfoto d toe 
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CONCRETE TR 
WMSL BULLO< 


; Details of single- 
' wheel Bullodc Cert 


O N these pag^ are given details of the 
one wheel bullock cart and hand- 
. cart which hav’e in the short time 
elapsed since the demonstration at Virar 
{near Bombay) caused so much response 
from so many quarters 

The keen interest awakened m all parts 
of India has led us to think that there most 
be a real demand for cycle tracks capable 
of taking angle-wheel or narrow-gauge 
vehicles, cycles, motor-cycles, etc. 

The single-wheel cart idea was taken from 
China where they are common and u^ 
mainly on 3 foot bunds between rice-fields 


shoulders while he pushes and balances the 
cart, the load being spread evenly round the 
central wheel. In this country, it is con- 
adered likefy that the bullock will have to 
be employed ; hence the necessity for the 
two stabilizing rollers, without which the 
cart would tip over adeways, but tactically 
all the Icmd will come on the central wheel 
and very little on the bullock or on the 
rollers One of these rollers at a time will 
bear lightly on the earth berm at the side 
oi the concrete track 

In Clunp they use stone ^abs laid along 
the tops of the berms but it ^ obvioias 



In China the motive power is human, 
a strap being passed over the man's 


that a concrete track wo^ be better and 
4 f,as may be expected, the stone, san^ and 
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laTx^ ftfovifiedt by the vHkgfias the 
cost ^i4d be Ihoited to the price of s 
■swaH amount of cement, lliese brack-^ays 
wUi be mvaloahk for ctunmuiucation 
betwe^ vdlage and vSIage, and between. 
viUage and road or railway, and due to the 
narrow width, all-weather crossings over 
naUahs and streams could be made at an 
absolute nunimom cost. These track-ways 
will be available also m all states of the 
weather for pedestnans, pack animals, 
cydes, niotorK: 5 rcles, narrow-gauge hand- 
carts, and one-wheel carts 

A further advantage of the single track 
IS that it can, at a later date when circum- 


•WAYS FOR USE BY SINGLE- 
MTS, HAND-aRTS, CYCLES, ETC. 


stances demand and finances permit, 
become one of the two tracks forming the 
well known and well tried creteway. 

It must be dearly understood that the 
one-wheel cart is not designed to displace 
the ordinary bullock cart, but only as a 
means of taking loads up to about lo cwts 
across country where the ordinary cart 
cannot go 

We hope that the particulars given, both 
of the hand-cart with its narrow-gauge and 
the single-wheel bullock cart with its stabi- 
hzmg rollers, will be sufficiently clear to 
enable anyone to have these vehicles made 
by local wheelwrights or carpenters There 
are no patents or restnctions. 

We are determined to further rurd 
communications including nullah crossings 
All constructive suggestions in this connec- 
tion will be welcome 
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OETAIU OF SUPPOBT 
FOR SIDE ROtURS 
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2^ YEARS* WORK goes into construction ol fbxKl ^otection project mvoivuyg hvae discharge hay. at left, and pump station d unpre- 
cedented scze providing for nrne pumps with total capacity of 11.500 cfs against 294t, static bead Erection of trash rack beams hm 
begun m notches of concrete dnphnigm waits and pters of pumpmtalces at right. Behind colferdam ift fOft foreground, forms are 
in piece for A^rame bents and piers of fender walk iooking downstream, steel through-«ti$t spans of Sixth St bridge appear risove 
pump station. In left background is Southern R R bridge across Ohio River. 


A fter more than two years of bat- 
tling lugb water and diSicnlt foan* 
daticm conditions, the Ferd J 
RobersCoostractioa Co . Burlington is v 
and the LaCrosse Dredging Corp ^ Chicago. 
Ill . joint contractors, have about com- 
pleted construction for the U S Engi- 
neers of a bamer dam and pumping 




station of unprecedented size to protect 
Mill Creek \ alley in Cincinnati from back- 
water of Ohio River Rcxids Nearly 
^,000 precast concrete piles, most of them 
<^\en at 3 on E batter in altematc direc- 
tions to resist pressures from either up- 
stream or downstream support the pump 
station, fioodwalls. lender wall, and a 
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GANTRY WHIRUFT pla<!es yd bucket of readjwlxad concrpiw In forms tfopbnupn 
wall for pump dlicWg* 'outfot on dowastreem side of fwmp stsffon. Ifo H 
concrete backet are parciiRf slieethed pumpoo«kduft forms set fofdace above 
concreted pump barrels. Note pafnter at work on timber brtdge ridhtt oe crapewu 
rails inside erected supentructore. 


ngid-frame discharge bay 70 ft high 
through winch MiH Creek passes when the 
CBuo IS not m flood Steel stop-log bulk- 
head lowered into guide slots of the dis- 
charge opening wiU shut ofl the valley 
when the Ohio begins to baok up into Mill 
Creek At such tunes the powerful pumpe. 
among the largest m the world. wtU go into 
action to hft the Mill Creek flow over Ihe 
bamer, thus prevenUng excessive pondmg 
of water behind the dam 
Six craties played important parts in the 
successful exeentson of the work by the 
contractors Specially equipped for thesr 
yanous duties, these ngs served m many 
capamlaes for draghne and clansbdll exca^ 
vation for dnvtng of concrete poles and 
steel sheetpiies. for unloading materials, 



for pSacmg lor hao^ng re- 

n^oremg steel, structural and con« 

cre^ An acc^mpah^og tabfo Ifote pi^ 
ctpal obiktract qpaettfies. litost ol the 
eaittttwcsvmg work involved m tlve ooA- 
t&tct waa sSbM lUelifor ^isndkr 

Co., Onidiwwbi. itodved 36$^ 

on yd. qI kkeled ^ 





a0FO{(EfLUMESTOP4.OGS are pulled to flood cofferdam In urhich concrete piles for discharge bay have been dnveRi as Indicated by 
arrow. Mill Ooek flood passes around west side of coffardam through diversion channel of 5,IKK><sec -It capacity Beyond pdedriver 
on dike, note row of $teef sl|ee^plling protecting railroad embankment it approach to bridge This protection took quite a battering 



rijOf^irnTTKIION Against O^loAivbf backwater for Cfoclnnati's HflT Creek valley 
pa^ season and r^purtenant buttt S. £nglneecs with FerdU 
mUm and UCmtae Dredging Cerp. as foint contraceors Future 

coMnredkfop wW eaceend floodwa^ eastward to protect fow pert el c^ ad|acent to 
Iff ernmi: ceiiiatruc6eii«^ oontractors ffnt dWarted Hifl Qreek to west 
bay area* After mstrifl^g discharge 
xttomdbott recumdd fUtt Creek to new chamnef and 
pnrhi^conitrwdtto pu mp sta^ofi. 


m 



flO-FT. BOOM of d(Mon-capadty crane 
serves to fife l^yd. concrete bucket to 
great height In 7&4t wall of discharge bay 
For higher lifts, crane picks up buckets with 
Ib^llb which gives live boom overall 
reach ^ W fit- 



IKI-IN IMPfiLtER resti>n“wOod blocking 
hr inta^ bay* below pump bwrreL Driven 
bv bJSOO-hp. dieccric motor, each of these 
huge pumps can dfocbeige l.SOO cfc ag^mt 
static bead* 




- 


yd of isatenal for eabookme^t 
txkd Hz.ooo CO yd* fear 
geaeral c<mtractc»s took cm witk their 
own equipment of oartiiwork for temper 
rarycG^erdains tuoud dikeofoiindatiims 
stream ctsaimels Of -2^762 pre^cH^ 
c<3(»c«ete piles, z6>in octa^pnad, totatling 
77,000 !m ft inJei]gtb(anav;[Ka^cif 
per p*k^* 59.000 hit, ft was dnv«n at 3 
on X batter and id.ooo ft was pat down 
verticahy Under the barrier stmebsm 
IS a continnoos steel sheetpile entsofi wa8 
with a surface area of 30,000 sq. ft of 
which 9,000 sq ft had to be driven at a 
batter to clear toe concrete tonitdatton 


pdes. 

An accompanying pian and people of 
toe ptunp house and afqmrtenant works 
indicate the contours aM pntu^pal fea- 
tures of the project The posoping sta- 
bon and floodwafis in the present csCHiiract * 
are designed to take care of floods to toe 
80 ft. stage cm the Ohio Hrver gage, the 




FOR HHAl DRIVING of stMl s^^oMphes at 3 on I 
boccer, stnin hammer travels on swin^t H^hoam 
Imh dropped Into ground and wcUmd by enm sfe 
j»iQf»«r eagli* 

U 


iXtm Of WCUJPOINTS, Indicated hy amwt md suppM 
by MoretteAch Corp., control water lev«A in extewteed Met 
lor ibundationi of dheharge hay On hank at lir right U 
wellpoInt instaltatlon pated there to prevent atuniplng « tend 
embankment supporting railroad tracks. In hatog^nd k 
M St. veaduot, highway crossing over Nlli Creek valley lor 
U.S 50 and Ohio State Route 364, 

8Y LOWERING 90014 to fndine pin^mspeiMied steel Nads, 
crane drives I64ru octagonal precast conciete pile at 3 on I 
hatter For httter driving, jet pipe travels 00 guide ctele to 
which It Is actadied by shackle, cable is strung alongtoie leads. 


mJB^fPOfTEO TIMEER FRAME guides fbe of steel SheetpOas 
being driven at 3 on I hatter f6r conUiuious cutolT wall. 



PUMF rrAtk3H teste «n mmm then MAO' pretete ^wterete 
be t ter pM drivm Sn elOMinete dltectomi* iMimm teddown'^ 
ectenm, tofMtepresteteltoteeiil^ilde, Qtetricer^te^iMnte 
ef tepoM loandetioft pHtei alieeiit witete 
wNto|eiQ§*cteupweteM»^^ ReyiMfSokadetM pi^ 

lotetteteptateforoteaktl^ ' 






10^4 ItMft 


«t 

tlw tqtjp^ «l 

fafi0Mt |«v||j»^ir«96cU^ Idr Hie 
^nMah 

^aat i m ^ ^g m ikt ^ 1^ ^onpd levSl at ite 
«i^fWit:3r 02 ^ l»0mg 

lidNd* 3EatiB|sdlia$t ^ 3ie fioodvall^ ti^ 
gtKolilcM^ km^ ^^isrt of tba d^ a^$rr 
«ent 1:0 W^ CMk aittvt intaso 

wMxws&mi. 

liibCfsciE4falosa&ar6ad[z$5aq vu 
an# ir «a)»jact to m^ocimaio joctmled 
1tood» «l X7^ooo «ec.-ft,. Tiaqomiiif a pomp 
OMwm of hagocapaoity to bao& poten* 
iM flcma arlwa baortter «lam is ciosod 
ilgaaOBt bacicsrato irotm Hat Obio Biver 
DNfirbift tiie oontso of tbe conttect* MiQ 
Cfewdt madhaafod ftooda ap to 13,000 a^c,- 
Stx masniot^ jpniKipa are bemg ms- 
U^kA oiidor libft preseart coatrafit smd 
pnwIsMm ss mode lor ^iree moxe to 
biGreaae the pmapiag capacity later, after 





m4ai$aWAah^a^ up or laniforcad 
eoafevett A4inma Inata Ibr ni^ttdi 
on S^ 

eeiMSf^and liilarm^^ obhanni^ 

oi«r tioriKei^ 4 
fem ^wwi oMieraim^imtea 


Scats 

CONSTRUCnON COVERAGE of large 
ptffflp station structure Js obtained with 
two long-boom churn, steam whiriey 
mounted on mobHe gantry on downstream 
side and cr»vler rig with 9b-ft overall 
reach on tffMtream side, latter crane 
ssTYes idso In concreting discharge bay 
and walls of proiecL 

storage area i^stroam from the dam has 
been further depleted by expected fiUmg 
of the Mill Creek valley Ihe pumps are 
vertical-shaft, opm-impeEer, axial-flow 
type, i«ith xso-in impellers dnvesi by 
6,500-hp electnc motois, designed and 
rated for a pnmping capacity of 1.500 cfs. 
agamst a stg^tk static head. With the 
Ohio at maxutnim recorded stage oi 80 ft 
noax £1 50$ above sea lev^ the pumps 
will haii(& their rated capacity when the 
water lev«f in the lombay of the pumping 
statloa sttin^ at BL 480^ dfl^har^^ 
4^,000 cfs throQgh the barner vtih six 
* hmts tor operatm« The nllhmfite hastal- 
tabbn of nme pumps will be able to take 
case of C&. agf^ast a static 

head. 

SfHaedfdailsolihepanip station sub- 
strnctiiin and a a pea ntr i i ctoe aremdicated 
maaaccQai|Mmyingdrtt^ shows 

the aismnganHast m eom^ocfkiia cranen 


DOWNSTREAM ^D£ of pump station Is served by gentry whirley. 
which has lowered concrete bucket for filling by truck-mbcer indi- 
ctfad by »tow Pump station superstructure has all-welded steel 
frame, made up of shep-welded frame units At left, crane Is 
driving vertical steel sheetpile cutoff wall of right abutment. 


for handling fonns, concrete and steel 
Intakes of the pumps are protected by 
tra^ racks supported on honsontal ste^ 
beams grouted mto the concrete diaph- 
ragms between the intakes. The pump 
staticmis 270ft long Adjacent to the east 
end IS a rigid-frame remforced-concrete 
box-type discharge bay, 40 ft wide at 
the throat Minimum vertical clearance 
from the top of the footing slab to the 
uodem^ of deck slab is 66^ ft The 
iootmg slab, resting on battered concrete 
piles, vanes from 9 to 6 ft in thickness, 
and the deck slab is 5} and 3 ft thick 
To catch logs and other large drift, a 
fender wall of remforced-concrete A-frame 
bents and piers is placed across the upper 
end of the forebay at an angle with the 
stream and the pump station Spacing 
of the fender columns is 10 ft in^e to 
inside horizontal clearances , the bents, on 
50} ft centres, carry the deck of a road- 
way for trucks and a truck crane used m 
cleamag debns from the fenders For 20 ft 
below roadway elevation, £l 494 to £1 474 
the upstream face of the fender structure 
15 closed by a contmuous curtain wall 



VERSATILE UTILITY UNIT Is this tractor 
crane, mounted on crawler treads, here 
transporting electric welding sec to new 
location on job 






WrtH 96^FT ftEACH liefti 

povfnr boom to tip of }{b, am ^2rfd 
t40<<oit) rated capacity ham^as 
concrete bucket into w^l forms dom- 
stream from dtodiarge bay. 


GmvNy^T^WaUie 

Except lor tbe ieador wall, ^ walls are 
g^vity t3rpe made up of concrete mono- 
htbs beanng on precast piles, both verti- 
cal and bat& the dtrecUon of batter being 
such as to resist pressures of earth backdii 
or flood waters gainst the walls. A coq - 
tinoous cutofi wall of steel sheet pUing 
extends under the right abutment, pump 
station^ discharge bay, and flood wall 
The cutofl IS made up of vanous sheetmg 
sections, corresponding to U. S Steel Corp. 
Mns, Mzt6, and Betldehem 

St«d Co DPx, PPa. ST4. CP4* It-was 
possible to lastal aU the steel shbetpUes 
vertically except at the south edge of the 
pumpstation footing where 200 DPi piles 
324 ft, knig had to be driven at a 3 on x 
batter for the oriare length of the statioa 
in order to clear battered concrete beanng 
plies under the same stmctore. 

Here than 1,100 ccmcrete beanng pies 
support the pump station About two- 
thirds of these piles were driven with an 
upstream batter and about one-third with 
a downstreain batter The batter bear- 
ing piles were a minimum of 3^4 ^ long 
and w»e cut ofl at El 442 5» which also 
was tbe top elevation of all the batter 
sheetphng under the pump station. 

Ah concrete piles are designed for 
6o-ton loadmg, developed by skm fnetson 
in srit and clay Without exception, they 
developed greater bearing, than tbe de- 
sign requirement some of them taking xoo 
blows to the inch under an iiB hammer 
dehvenng eflecUve energy <d 22,000 ft -lb 
per blow In some locations the plies 
probably picked up additional end bear- 
ing value on gravel Some cmicrete piles 
were driven with a Vulcan No. i hammer, 
5,000-lb ram, is,ioo-ft-lb blow, A 
McKieman-Terry qB3 and two No 7‘s 
were used on the sheetmg depending on 
length and daving resistance 

To resist upWt dowd bars projecting 
ixom the heads of the cxiacrete piles were 
wdd^ lBf> bar extensions running well up 
into tbe footmgs. The welders 

^^edtwo phriBpfble Lincoln generating sets, 
a 30o«asi)i^, dnven by gas engine and 
A 300 electric motcar. 

aif-water jets concrete 
71 at the rate of aiwat 
fin average of eight to ten 
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psir fl |»v shSft Wata i(rafr«v|dlal^ e(l' 
yo*Ib. 

paressnre was btttlt tip Iby of at 

CB&:Ei<naMibi^}etpmap. A fesem 
Gcoiid&thzecHStsye pimw waai!igrdy naed, 
Air Im aie jets was imti&hsdb^ 

^MUQiatic srXOHCdiBi. diesel>poweeed 
preasm: or « XeR<h t^sdt oi ^ same 
cgpacity; f^foerportaldiitco^ 
^^obwmaSmhwHi i^nalsigeraoll- 
IKand Z03, and aSdxranKht ^zo. Si dnv- 
»ig batfor cotnerde pains 13fo id pipe was 
snipeaided aloi^S^ 'fbeifnidbs bytu^^ 
Acleworshacidfe rumringoa acs^^egwide 
iastsaed d the to the leads Slid at the 

bottom «ltlwrh(k&e kodSer for the pile 
Nearly all the oemcrete pilss 
ditven by A Kotiurmg mane of a-yd, capfo 
city nsing eontracfor-boilt pia-sxxi^Msnded 
fttsef leads and a McKiernan^Tedry iiBor 
X1B5 hammer By lowering sad wsmg 
tbe boom, 60 ftdong, the pm-cmmected 
leads, jomed by nght-aa^ struts to the 
heel of the boons^ could be adj^usted to 
exthar vertical or batter positioxi. The 
same crane, with a xo4t section added to 
the bomn, drove vi^cal steel sheetpUmg 
without oonventumal leads, operating a 
9B3 hammer On the load Une > the hammer 
was gmded by asteel H-beam hung on the 
bud^Hdosmg hne and dropped into the 
ground beside the sheeting, Fot batter 
ooocrefo pOes m dose quarters, tka cost- 
tr ac taes used t£mber-azid-steei inchned 
leads which guided both the piling and 
tbe hammer on a 3 on x slope. Cbntmu- 
otts walls of steel sheetmg mstaUed at a 
batter ordinarily were set and driven 
against wood pde-supported timber 
frsunes, as indicate by am acomnpanymg 
photo^ph After the gdes h^ been 
anventothe level of tbe cap txmbers^ the 
frames were texnovedanddcivmg sms con* 
tinned with the hammer travel&ig on the 
H-beam leadB,aa shown bysmoriier pactnte. 


tPt jMKB w»Sr%» " 

4dmt5yeoir 800.41^ 'OsM^ ^ 

^ west ho saiGboad 

dewiMream Kad p i nifotliad 
by ^demng a MS of 

" ^idiMpiles 45 A Jfo^ 

A tB^ooo «ec» 11. m wfoeb r 
tested tfaA pecdsofiottiuui lofiiM 
ihe sheetpllm bMdc was 

oompfote wadtoat with extpe^ 

AMer the diatflist|[ia works Item 
oompleffod m MSi»dnm* BSS 

Oremt was ^wturwed he the l aewly 
tructed chaomd, and the west him edtbe 
pspsM was ^«t offhy steel aheeip^ 
cc^ius to enslde work to prooeed o«l ih* 
pumpstatioa. IndEytogouttiheaweava- 
fod hoSes iBSidft the ceferdams ibr pifo- 
^viug and footfog constniCtioh^ the 
oontractms made use of Moretrench wdl* 
potnta. whufli proved e£kcrive m liowermg 

F ^ level of standnig water despite the 
hmifod pervimraBess of the si^ Aay soli. 
To operate fhe wellpoints, tike ocmtxactora 
had on the job two 84n pnsEips (2,000- 
g p m. capacity) and three pmnps, 
oxie or whicih tdwaya was m reserve 
as a standby umt. Holes were kept dry 
with 26 self-pinxmng pomps* 8-* 6-, 4*, and 
3-IXU sixe, xnsaufadtaed by Jaeger. Cons- 
truction Machinery* LaBom* Chain 
Bbk (Rex) 

Site C4nd%kons -—The mte wqss no pic- 
me grooad It Imd bMi used for yearn 
by the dty as a dump, and debns imdud- 
ing everytinng foom bedsprings to bnefc- 
bats had accumulated to a depth of 30 or 
40 ft. Uitder the rubboh, startmg at 
abmit EL 460, was a depo^ of aUuvied 
silt and iflay extending to an underlying 
stratum of sand-gravid at about £L 4x5 
BiseavasiOft ami fartlimovfog 


la startmg construction of the ^^ject, 
the general contractors tempormOy dt- 
verted the flow of l/ffll Cre& mto the 
elhptical sewer, strown on tim plan, capa- 
ble of carrying yoo^sec ft. uzuSm no brad 
This divRBioa facahtated couatructioa of a 
cofferdam mckmag the diadiarge bay area 
The three-sided mclosare comrated of earth 
embankments with steelsheet {ule coxes 
on rim upstream and downstream sides 


To recnove the 9^15,000 cu y<L of exea- 
varioa. the subcontcaefor used three 
shoviris, a Bncyty^-Bue xl^yd. a Lonun 
zjt-yd and an Erie {^yd- EiscavsM 
material was haided away trem the iifo 
W a fleet oi 4-yd. trucks and by three 
Koehnng 10 yd. Tiaddumps* pnenma- 
rie-txred riactor-trader outhts ' *fhesame 
^mpment served riie sndicontractioir m 
haul^ to job selected matenal for 

iCofit4mfdoHpi«e 40.) 
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smi m concrete pavements 


% lU Wfre Reffi^<»rc«ment jnotltiAe^ V^asA^fifton, D C 


m s^fjiA la 

IJ paw^isiitB lov ^bi^^iKwajs^ «ttd 
. pottff Bp ^cmg^ fxdSSskfld 
€OEUM9nraltc>n im^sasm 
ppric |»«a(ic4 «il ln^iisMal mX bi^b^ 
PoM^^r eonstntcl^ iiaviitf paasc^^ 
sQU^^ecittg iirtBet-*>«9peGU% w«ldftd 
ie^bcic^is %ow availaH& m aaup^ 
cjBsiititSr to alt cooocsBte paving 

neecK RoGOgptkiR^ the fycaNeat avail- 
sk^Sty ol feintocuig s'lM and the 
getiBi 9 $ 9 )djyfcy of its ase without 
^Mipardizsag the arar efiort^ the War 
Ftoduclioa Board now permits its use 
m both highway and airport pavuig 
In view of the tact that engineers 
have thus recently been permitted to 
resume thelc fimner practice of rem^ 
lorctag ^eir concrete pavements — even 
under present wartime conditicnts — and 
particidariy m mew of the detailed plans 
Slew bemg prepared for an eictensive 
programme of post-war highway construc- 
tion, it is e^MoaUy appropriate at this 
twnfi to restate the pmpose and stmctnia! 
action jof dtstributed retniorcement in 
concrete pavements and bnefly to review 
the benefits derived from its use 


teoQgttlted ths^ the bask objective ui 
&SB s t fuc t t H Bl demgn of concrete jpave- 
meats m to attaia satisfactory cxack 
cofltifibl xa^^her then to attempt actual 
^neveniibn, 

bEi thus psedkating the structural 
dest^ of a conerele pavement upon the 
prmbGtple of crack control tt is necessary 
to uraxe jomtft of proper type and 
spBcmg ^xt jomta serve me^y as a 
means of ohtadaxing a certain degree of 
crack hmidetiOfn^not crack control — 
lor, wh» used at deanable and econo- 
mu^ pacings, they have httle or no 
efiei^ in redmnng the maximum stresses 
that occur at the cntical sections of 
individqal slab umts Consequently, 
joints m themsdves do not constitute a 
durable means for preventing erratic 
cracking Hence, m addition to jornts. 
other proviatin must be made wl^eby 
the subsequent bdiavxour of any cradr 
that may form will be so controlled as to 
render the crack structurally hannless 
This can be accomplished by pLacu^ 
m the slab a weU-distnbuted network 
of bonded steel which will hold any 
crack fissure tightly closed 


«B«te of Concrete l^vometi* Design 


In considming tiie external conihtiOQs 
to whidi concrete pavements are sub- 
jected, there is a tendency to confine 
attotloa <»dy to the effect of heavy 
trafi&c While these are. of couise, 

important, still traffic loads alone do not 
lay any means constitate the only source 
ol UBEioas stress development in a con- 
mote pavement slab In addition to 
the loads applied by vehicular traffic, a 
oomrcte pavement is exposed to 
varmtume m ten^eratuxe. variations m 
moisture content., and fi^uently non- 
umform aettlem^t of the subgrade. 
or even volumetric changes in the 
aulsg^ade its^— all tending to deform 
the slab, and mducmg thmein stresses 
airtenmttent occorronce and varying 
intensity. Since merely two of toese 
stress-producing conditiens — ^namely, 
traffic loads ooimtoned with temperature 
warptng-^-Biay mduce fiexural stresses, 
even m thick slabs of moderate length, 
of order of 500 to 600 p s 1 . and 
espeoally smoe there are other stress 
producing condibonB whidi can not 
beanlidpatsd or ev^duated, it ts obvious 
that fumlameixtaliy there always masts 
a very ^ve daii^ lhat any concrete 
paevemeist may develop mrahc ccackmg 
at a jrelafivel^ early ageu 
Accofdsag^y. the structural design of 
ecmcreto psCvensesita must be predicated 
xipoa the prohalfihty of erratic ccax^ong 
feganKesa of any ^ab dimeostona fhat 
fua^lmpEarmd^ within bmits of reason- 
ahlo enanimrT* At a mattor of practical 
aaS jpaaodi^, J*, t^ttose. 


xtudar ««neiaa4 «fractiitt% 

***— r— Irig fiovfaioB itir 
fnpalf ^ cbacacter xji 

llidC»#«wwNW^ M^kvIowt^^ 

**■ ttf 

'aanttr it Is 



iPiupOM and ViAia of Steel 

Remforcmg sted. as utilized in concrete 
pav^ttents. may be classified m two 
difiereat groups ^ <{e) isolated or widely- 
separated members, such as dowels, 
be-bers. comief bars, and marginal 
ham , {b) closely-spaced memb^ assem- 
bled into sheet form, such as welded 
wire fabnc — ^a ty^ known as 
'* distributed ” mnfcw'cement These 
must not be confused as to their respective 
structural functions, since isolated 
membeis serve to strengthen only 
localized sections of the slab, whereas 



STRUCTURAL ACTION AT CRACKS IN 
PLAIN AMO REiNPORCED PAVEMENTS 

(a) Ai wheel load apwroacfics open crack In 
slain pavement. loeM slab end carries entire 
•bad without assistance from unloaded slab 

(b) As wheel toed approaches dosed crack m 
ceinibrced pvwment* aaregate tomrtock ren- 
ders the crack-|olat ahear resistant and both 

thd» ends, limed of one. carry the load 


the functaoB of dbstributed reinforcement 
Is to hold tightly •dosed any cracks tiiat 
may occur. In Ubs -way, the prevalently- 
used smi^e byuc of dtstnbuted steel. 
Buch las m provided by welded wire 
fabric, serves as a means of attaining 
«IEecfi^ ctadt control in toe sense that 
any rndfEtent crocking, regardless of its 
catistt, la prevented from progressive 
deveki|itoent 'When the slab is 
odequateay rinii3fdtced. wide open cracks 
caBxmt ODCor^ Inured surfaces are 
held ih tight mtc^ilock at all tn»to» 
theamby j^ecudttmg transfer of load, <w, 

1 » 


in other words. Tendering all cracks 
shear-resistant Structurally, a mngle 
layer of moderate-weight reinforcement 
thus maintains the original load-carrying 
capaaty of the slab, even after a crack 
has formed, not by actually mcreasmg 
the beam stcmigth of the slab section but 
by maintannhg aggr^ate interlock and 
xnakiag it possible for two crack edges, 
instead of one. to carry any apj^iied load. 
It also assures at all tunes a common 
siurface elevation of adjoinmg crack edges, 
thereby mimnuztng the impact e&ct 
of trs^ loads Furthermore. dUstn- 
buted remforcement prevents the 
development of that dangerous type of 
crack — ^the wide crack — ^which not only 
lessens the load-caxrymg capacity of 
the slab but which, in time, remains 
permanently open because of dirt accu- 
mulation. thereby creating a condition 
which not only increases the cost of 
mamtenance but also gradually reduces 
the efiective free-width of expansion 
jomts 

That distnbuted remforcement is both 
structurally effective and economically 
justified is not only evidenced by the 
fact that so many state highway depart- 
ments have long used reinforcement 
but has also been conclusively proved 
by such outstanding research projects 
as the well-known Bates Road Test 
and the famous uabon-wide pavement 
survey sponsored by the Highway 
Research Board and reported under the 
title " Economic Value of Reinforcement 
in Concrete Roads " The findings 
developed by this latter investigation are 
especi^y significant since toey were 
based upon toe inspection of more than 
5,000 miles of concrete highways distri- 
buted throughout 26 states Among 
the many specific conclusions to be found 
m the official report* of this ext^sive 
survey are the fc^owmg — • 

X The data show that steel remforce- 
ment reduced the rate of cracking 
and thus mcreased the life of the 
pavement This applies both to 
concrete pavements and other 
pavements laid upon a concrete 
l»ise 

2 Crack reduction is more econo- 
mically accomplished by the use 
of steel reinforcement than by 
additional thickness of concrete 

3 A greater reduction was afforded 
by small steel members closely 
spaced than by larger members 
wider spaced 

Distrffiuted Reinforcement Design 

Since the purpose of distributed 
remiorcexnent as used m concrete 
pavements is to serve as a means of 
attaining cradc control, it is obviousiy 
necessary first to hmit the size of unit 
to be oohtroUed by dividmg toe pavement 
mto slabs of predetermined length 
through the use of free tramverse joints 
spaced at suitable intervals On t^e 
bypctoesis that toe stress m toe steel 

• Proceedtnsp, FUtk Highway SJeaew^ 





tmatd by tbe %«&deiity cxsx^ ^ 

tjpen us measTtted by the ^ee devisX^^^ 
by ftttb^ade frutiOQ when the s&ab 
conttacts, it foUowa Ibet, as the sl^ 
length 2s increased, the required envomit 
of i^^tndinaJ sted ^oidd be i&creftsed. 
Hence, if slabs are made tdo hmg, an 
excessive amount of mafaroement vs 
teqiaired On the other hand, d slabs 
are made very short, only a mtt^ amonnt 
of Temforoemeiit may he required, but 
the nnnibar of transverse jouits m a given 
length of pavement is nnnecessarsly 
increased and an esmesstve nnmber m 
such joints is nndei^able frcan the 
standpomt of both initial cost and 
mamteflanoe, 

Tbe objective of good design, therefore, 
m to strike a reasonsd^ balance between 
the spacing of transverse josnts and the 
weight of reanforcement As judged by 
common pradace, expenenoe indicates 
that satisfactory and eocmomical designs 
may be obtau^ when slabs are rem- 
for^ in lengths of from 40 to 6o ft 

Having chosen the thickness of tlab 
and the spacing of free joints the amount 
of distributed reinforcemeiit required 
m either a kmgitudmal or transverse 
direction may then be detemuned by 
use of the formula 



m whHh, 

As ” effective cross-sectional area of 
irieel m square inches per foot 
width of section 

L « distance in feet between free 
joints (spacing of free transverse 
joints when computmg longi- 
tudinal steel, or spacmg of 
tree longitudmal jomts when 
Gompnting transverse steel) 
w » weo^it of slab m pounds per 
square foot 


^ . o ^ vaJtie* of thq 

la tonmie s to w m Iho 

steel »!( pounds per square msb* ^ 

The vnhie of e s^propmte for use sn 
the above fomuniii is not the abscfute 
maximaia as dstommad by usual 
fovoe^disptaoement test but rtbould be 
the average value consa&tent with ^sfab 
movement wtoch^ of ooorw, varies from 
sero at the cuntra of the to a mam- 
mum at the ends. Tests indicate that, 
for pavement slabs of thicfcfteam and 
leiig^ as commonly bttdt, a suitable 
general value fdT the average hdctioinal 
Goej&cient is about c — r 5 for desigmng 
the lon^tndinal steel, and about x, j 
for desigmng the traasveme steel. Tim 
smaller value transversely is pennifisible 
because of tbe smaller slab movemmit 
that occurs m the shorter transverse 
dimension 

Based on a'to^tor of safety of 2 with 
respect to xcuiuiQQin yield-point values 
as prescribed by Standard Spemffcations 
of the Amencan Soaety for Testing 
Materials, appropriate values for the 
allowable uxut stress m the sted^ U are 
ts8,ooo p,s X for wire fabnc, and 20,000 
p s 1 for miexmediate grade bars. 

Plftcemoiit oi the Staal^ 

Since the structural function of d^tii- 
buted remfoTcement as used in concrete 
pavements is to merely resist the 
honzontal forces develojped by subgrade 
inction, a ngid requirement for its exact 
elevation in the slab is of no great 
structural importance From the view- 
pomt of its intended purpose, tbe most 
logical location of the reiniorcement 
would probably be at tbe centre cf the 
slab depth But, m view of mstallation 
conditKms tmpoeed by the best construe^ 
tion procedure, it is not advisable to 


£. .^wraieHL- Jn»y> 9 ^ < 

Hiq 

Tth^cheomeint shmila tie fnt&fttsd 

dnd m IS neeessi^cy to inAhe fto 
pdre&mxffavy idwve tbe 

^ab centreeo ihat 
can be operated 

ptcdnifbng eods <d itb-bars and do«n&^ 

Aside frooi etmctoral or ooiat^:rm 3 tiQn 
xeasmw there » $ame meut in |^(dng 
the ^teel aa near the top dt ihe slab at 
powddo, some, fromt She etandp^bxt id 
both appearanoe and tnamtonsoKie, the 
surface of tbe pavement is of pxxmaiy 
oomsem. But proaumity to m top 
Buifaoe of the jdab is lumtolby zequlr&- 
meats for adequate piotectxcMh and 
dependable embedment Henc^ ^ 
pievatlutg practice is to place distnibuted 
zeuiforoesient somewhere is upper 
half ci the slab, the most common 
spedffcation beuzg that H be 2 to 

3 tn. below tbe top surface^-a requir^nent 
whudi shenMbe mierpreted as a nummixm 
hmit to assure prop^ coverage of the 
steel, rather a rigid speciffcatum 
for exact location 

As to the best meto>d ol Inatalhiig 
distnbuted remforcemeat m concrete 
pavements, expenence has proved that it 
IS both impracticable and structnraBy 
nnsabsUctory to chair ** sheet-tjrpe 
remforcCTient in place before say 
concrete is poured. Aooordmgly, it has 
become universal praotice to defiiutdy 
specify that it shall be installed by the 
so-caBed *' stnke-aff mefhod which 
ocmaists essentially m poimng the 
ccmcrete m two separate layers and 
toelhng or striking off the imtiid pour at 
the required Ovation to form a level 
bed on which the sheets of reinforcement 
can be merely laid in place 
to ** Cowrote ’^) 


SMNT PUNP STATICHf GIVES TWO-WAY ROOD mOTECTION 

(CatebtMdfivmpagie 38 ) 


21,000 cn yd of embankment and 85,000 
eu yd of compacted backfiH The mate- 
nal was spread by the pnme contractors 
with bulldozer- ^nipped tractors, four 
€atexpill3TS and an AHxs-Qialmers, in 6 
to 8 m. layers for compaction with 
LeTonrneau and Blav^Khox sheepsfoot 
Tcdlers, drawn by the same tractors Two 
buUdozer-tractors, a Caterpmar and an 
ABis-Chalmexs, were operated by the 
subcontractoar on haul roads and dumps. 

For building dikes, filling box coffers 
and excavating fimndaticms and stream 
channels, the cmitxactons had five draglme 
bodeets, }-yd to if-yd., and four 
dainshc^ buckets, (-yd to xl-jrd Five 
cranes could be used lor either damsbell 
or dnigbne digging In addition to the 
Koehrhig 2-ydL machine already mention^ 
ed, the cranes included a Korthwest 
2-yd {with a long boom and jib espe- 
asSty deseed for concrete handlmg)/ a 
Nor&west xi*yd, a Kodmng |-yd. 
and a Lima }-yd. Mateiud which bad 
to be txauaperted was hauled by the 
cantractoss m three tractor-drawn Athw 
crawler wagons, two 8-yd. and one lo^yd 

Coftciuiita Co ni tf M c tl oi i 

Concrete teqiaremasts totalling 45,000 
cu yd were supplied to the project by the 


Bichter Concrete Co m 3-yd. ready-mixed 
hatches hauled &om a central plaat m 
truck zmxexs which served as agitators 
Hie job was equi^ed with four i^-yd. 
concrete buckets, two Insley and two 
Blaw-Kuox, whi^ were fiUed from the 
trucks and handled into the forms by 
cranes An accompanymg (^wing s^mw 
the two principal concanetmg cranes, a 
Qyde Wiley wharley mounted on a mobile 
gantry frame at the dowxisiream side of 
the pump station and the loi^-boom-and- 
jib Korthwest unit capable of hftuig buc- 
kets to fiE w^ terns 70 ft high. These 
two cranes handled mc^of the cdocrete 
for the job, wdh supplemoitary aasist- 
ance from the other rarawier units. 

Forms for exposed ocmcrete surfaces 
were made up of {-m Hyctto-grade 
plywood or were Uaed with f-m. fdywoodi 
on wood sheathing The job used 
1,500 Univexsal forelock form ties. 

Xudtvidu^ pours randy comeeded 400 
eu yd With both the gantry Worley 
and the kmg-boom Hoirthweat ctane 
handling concrete huclmts, ihese two 
unite one day {dacad 422 ca« yd^ areund 

pump bamrete in 7 hr. ter an avexage of * 
da«n. yd. perbr^ which was f^t^rngire- 
sentatxva goodim^tefis 
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FxceUent concrete constructioiiL result- 
ed teom use of a workable mix prepay 
vibrated in the terns The prmapm 
vibratom were ten Chicago Btieumatic 4S7 
air-powered units measuring 3 ft xo in. 
ovexallk with vteatmg he^ 4ii°< 
diameter by 17 in. long These vibratam 
were supplemented by four atnalkr units, 
two MaHs, cme Master, and one Jackson. 

Of the 45,000 cn. yd. of concrete on the 
job, 43,000 Ol yd. was Class C, the normal 
mat ior mass concrete, designed for a 
compressive sbr^gih of 3,200 u.a i. at 28 
days cyhndere ran wdU over the 

mimmum strength reqmrement. The 
coarse aggregate was gravd none of H 
crushed, sn two gcadstteui. Wcigtit 
proportioas per cu 5^ wme as fellows ^ 
cement, 423 Vb , water, 844 ; sand, 

1,207 lb ; gravel,, Kb. 4 to X, is,* 9781b.; 
grav^ to 3^,207 

One of the most valoabte asid veteatik 
tools emplayed on fhe job wiis a LeTom> 
neau teactor urane jmemuted m w^e 
cxawkre and operated a Chtecptlter 
2 tD 6 iracter» This .ctehe haadkd ah 
kinds of equipment and mateiate arouM 
fibe j^ect. ^ ctedd ilft ite load about 
80 & above the grousbd. oBcaslonal 

use the coitebructere had also aaoitete 
lATomnem umt ^ atoat tbe eaiae stes 
and aceutitete-bteH; aftb 

a $ 5 ^ 40 ^ 
te " CmateteioNi 



P«l-$Tit€$S£D Wl«£ 

to ll«tfitorced Tanks and Ff|>e$ 


T S& jmoaaxSvBi' ^ the 

eQ|pKiiM«nr» jvk 41 otto 

wtoB in Eon^ < 3 fXk iibit tise of 
l^e'.attaHNad reiaftmxsxnent cDitica%t« 
’wCfllc l»av« toa town te yeai« by 
rtnustfsn^ tingtneers. Th^ ^estabti^cd 
tbe tot tot p!>(sstr«asto ^ 
tods b^caine liiedeohve ixL ccmicse ql 
itos ibiongb to ^hrutoge and i&sttc 
tor of to concrete, "tbe y^d pomt of 
n^Sd steel al»o places hmits on tbe de- 
.gree of prestcessisg^ With iis^rd 
drawn steel wnne^ however, the ultimate 
strength t» mreatiy increased and to 
yield point f^tos (^loee to the ultimate 
streni^h The use of this remforcang 
matei^. m place of mUd steel rods, 
therefore permits a high degree of 
prestressiag that will ^11 retain a 
sttbstantial and e£tective residue of 



UFTINQ MT. DIAMfirat CONCRtTE HreS- 

for the outfifl ftem the Coney f^and sewage 
treatment plant In Hew YoHc it was desired to 
reduce the number of joints required to be 
made tight under water and the oontractmti 
cxMnpany fabricated pipes bft in diameter and 
in fetigth. the vreight of each pipe length 
being 22 tons The wall thickness was 7 
Inches and the rehiforoKnentJcontlsted of an 
Inner and outer cage of splralty^wound wire 
wekkd to ^An tongitudinaj rods. The bell 
and spigot joints were made with gafranoed 
steel rings welded to the iongittidinai rein- 
foreement. The spigots were grooved to 
receive a f-in round rubber g»to which 
provides a witertlght yet fiexiWe joint. The 
pipes were cast wite their axes m the vertical 
p<wtioiAf the soeid forms being sec on a cast- 
Jron base ring. The ooocrete was vibrated In 
to terms and steem-cttred 


steese after vQktme adjustments have 
tatoi place m ihe coocrete 

The necesfitty for redudng steel coa^ 
sumption has prompted wartime develc^ 
me&ts of these ptmapies lu the United 
States The Pteload Company of New 
TTorlc has devised a method of wimhng 
commercial grades of wire around ccm< 
Crete tanks and dev^oping imtial stre^es 
ol £50,000 lb per square inch on wire 
having a yield point of 185,000 lb per 
square mch. It m considered ibat the 
resultant stress after concrete shrinkage 
will be abcmt 1 xo,ooo lb per square inch 
This method also prestresses the ccmcrete 
in compression and. m practice, «the pre- 
stressing and spacmg of the wire can be 
adjusted so that no tensile cracks will 
occur m the tank wuBs under full internal 
hydrostatic pressure 

The prestressing is earned out during 
the operation of wmding the wire around 
the concrete tank wall The equipment 
for this purpose is carried on a platform 
suspend^ from a eax^ge running around 
the top of the wall The saving in 
weight of steel over that of a tank rein- 
forced With nuld ste^ rods may amount 
to as much as 75 per cent An outer 
coat of cement mortar is applied pneu- 
matically and serves to anchor as well as 
to protect the wire 

In Wasbmgton, DC, a contract for 
tile construction of 75 000 bneal feet of 
3e-m£d\ reinforced concrete water pipe 
has been earned out by the Lock Joint 
I’lpe Company, em^^oying a prestressed 
wire system of reniforcemeiit which 
showed a saving of 1,000 tons of steel 
over a pipe usmg normal reinforcement 
but otherwise similar m design This 
pipe follows to company's practice of a 
centnfugally-placed concrete lining inside 
a ^eet st^ shell, with an outer rem- 
foremg spiral and mortar coating The 
pipes were manufactured on the job 
The steel sheU is of 16 gauge and amves 
In dat sheets sized so ti^t three of them, 
welded together f<^ a complete shell, 
which IS ako welded to the end joint 
rings After to concrete lining is placed 
by the centrifugal metiiod it is steam 
cured and the interior honed with 
abrasive stones to remove any surface 
irregulanttes 

At this stage to pspe is stid and 


strong enough to receive the prestressed 
wire reinforcement which is wound 
under tension directly over the steel 
shell The high tensile wrapping wire 
IS of No 6 gauge {o 192 lu dia ) and 
13 gived a gross tension of 3,000 lb , 
equivatent io 86,000 lb per sq in, 
ite minimum Wsile strength being 



LONG CONCRETE VIADUCT 

This elevated concrete roadway was built at 
a cost of about £A 1, 200, 000 to carry a main 
highway above flood level across tiie Morgania 
Eloodway in Louisiana its total length is 3^ 
miles The structure is 50 feet in width and 
IS supported, at intervals, on concrete bents 
formed from rows of reinforced concrete piles 
laving an average length of 85 feet 

183,000 lb per sq m The design 
provides that the concrete luung will 
always be m compression when the 
pipe is m service 

The mortar coating is ted to a pair 
of rapidly rotating wire brushes, turning 
together m opposite directions, which 
throw the mortat with gtdbt force against 
to rotating pipe For protection while 
setting, a stnp of loosely woven cotton 
fabnc IS wound on, following up the 
mortar coating The latter is dually 
steam cured, and to pipe is ready for 
laying five days 3iter its manufacture 

The pipe was designed for heads 
ranging from 384 to 480 feet A com- 
pleted pipe under test faded at 725 lb 
per sq m , equivalent to 1,665 ft ol 
head Another pipe without the mortar 
coating failed at 625 lb per sq m. 
Bendmg strength tests on to pipe 
also proved highly satisfactory — (Wtik 
acknowledgments to Bmtdtng and 
Engineering ") 


T I^E Bmeau of Keclamatlon of the 
United Statea Government has 
prepared a specification porous 
oOBcrete draiaai^ pipes, This stipulate 
that the cemexete i&dl be mixed in the 
flf j part 

to 5 tit pea gravel weight, to 
amount of water ,bemg toh tot to 
eesoltmg paste wSl ;aot fiS to 

woidaia to but tororighly 

noat and la j ted patbcEes 

teg)etor|lti# ed&jiteteau^ dbtaluedl 
witti lb tafio dt' 


KIROUS CONCRETE fHPES 

scre^ having f-m round openings and 
to be retamod on a screen having 
round openings. The material must he 
pfroperly screened $0 that no particles 
less th^ ^ m. fixe presesit, as it has 
been found that eivm 2 per cent oif 
undeEsized matenUl seno^y reduces 
the ponofifty of to concrete 
To prevent to eement from ^Mump- 
and accuin»httiiig on to blades 
and sides o£ tominer^ it is recommended 
that most of to ^vel and water be 
tot togged late the drum and fhe drum 
uDtd sxty coating lett teom to 
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previous batch is removed, and the 
remainder of the water and aggregates 
and the cement then introduced into 
the drum 

The compressive strength required 
j3 r,ooo lb. per square mch at seven 
days on 64 th by la-im cylmdets, 

Tbd porasity 13 to be such that 7 gallons 
of water per minute will pass ihroogh a 
square foot cd porous concrete 12 in. 

when the depth of water on the 
sIAb IS mamtaipgi at 4 in dunng 
the test— C* ComreU Building <& Concrete 
Products**) 
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Mmufactunrs x{ 

JAW BREAKERS. 

GYRATORY CRUSHERS, 

DSC CRUSHERS. 

ROLL CRUSHERS. 
GRANULATORS, 

PAN FEEDERS, 

LIVE ROLL GRIZZLEY, 
ELEVATORS AND SCREENS. 

Fitted with 

WEARING 

PARTS 

OF HADFIELDS PATENT 





FORTASLE STONE MlAKfNG A»a> SCREENING PUNTS FOR 
THE ROAONAKER. 




GRIZZLEYS BUU.T UP OF R0£l£0 RARS Of HMMttUS PATENT "SU" 
MANGAMSE STEGL. 


Rsdmcr Laiw«e> Cg. iUL 

CAiOmrA ft BC^IBAY. 
/kpftuMMm for 

HADFIELDS 

LTD. 

EAST HECLA WORKS. 

SHa=FIELfc>. 
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sveetSTieis oi now to pim tour truispoiitatioi ieeds 


Speculation about tlie resumption 
manufacture of chriUan products 
has been so prevalent of late that 
It has resulted w considerable 
•* wishfb) thinking. ” Many have 
oune to believe that new cars are 
“ }ust around the corner. ’* 

These focts, however, remain: 
Automobile manu^Kturers are 
still building War Products. No 
date has been set for reconverting 
^ants to the manuh^ture of 
automd^iies. 

Under the ctrcumstances, there is 
Just one wise thing to do: Assume 


that your present car will be your 
motor car for 1945 • then, plan to 
keep It in as sound and efficient 
condition as it is possible to do. 

General Motors dealers are 
efficiently set up to put your 
present car in shape for I945's 
driving and to keep it in shape till 
new cars are available again. 

See your local Genersd Motors 
. dealer for service on any car or 
truck. He will assist you m every 
possible way to keep your car 
in commission. '* 
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(iNCORPOHATED IN EN51AND5 

ENGINEERING DEPT. 

QUiLON. 


« J-t- 




USE “MASONITE” for greater strength & speed 


“Faster — Faster” is the watchword of 
today’s jirodaction ; more aircraft, more 
dfaaps, m«e tatohs, more gnns — ready t<a the 
fiasl teekomiBg. In America “Mftsoitite*’ 
Ten^tered Piesdwood is now serving in a 
r^pid, simple and inexpensiTe method fw 
and Conaii^ aireraft materials, sndi 
as afaimktem md magnesfaim dBoys. 


*MASONITE* used in 
Buildings, Railways, Motor 
Bodies, Aircraft and Ships 
gives EXTRA STRENGTH 
with less weight and saves 
time and money. 


Agents for Western India 

KfiLKIK, NIXON & CO.,* 

hOMftAY. 


^ ^ ^ Ageatsfm-Sfsttm India 

MMmh iAwme a co., tm, 

CALCUTTA. 


msoM/rs 


^ xa 



«BMdh iMh. IIMK 

BMRD & 00^9 MjtiMmrej !i«w tkMi yk 

Selling Agents: The Cement Marketing Cn. ef hiiila, itd^ 

Who are the Distributors of: A. C. C- & DALMIA CeiTiefitS 

(CmnntMd ta «iE0Md tiie W fM tr ww wrt s of the BrWib Standwtl ^cdflcoBoas) 

Due to the War Cement Is released for wtvks of Nationjd importance or for essential refairt only. 

Their aiithori^ed stockists are in the fofhwing towm : — ^ 


LAHORE AREA^ 


ABBOmrABAS 
M.S SjUdisn 
ABl>|rX» BAKIM 
ABOHA& 

ABAKPOBS l>OABA 

ABi[AX»eABJl 

AXAMABB 


ALACBf^ 

AKRltBA^ 

ABZrWAUL 

ATABl 

BABAtf BABH 

BAUBATXPAPBOLA 

BABBOIIALm 

naifg^Alr 

BABAVAUffAeAK 

BAHAWASiPUB 

BAK«A 

BAjmV 

BABIB'AU 

BA9A^ 

BiaeWAli BHA&TAL 
BBAft 

BHA«TAB«ALA 

BBaIO^ 

iiflAtWAL 

BBAtlBBA 

BHAinS 


saoefPtmnitwAL 

BAB81 PATBANAH 


Oi^BSlXPeH 

giisssr* 

rataxiino 

OBASAHWAIA 
OBAirOAlCABOA 
CBXJtAB WB8T 

bank 

TABTA 

_iWATHt 
OAP 


Mgg"* 

saue<h»ib 

Be JVhamitL 
nAOtiSAlA 
BABKA^ 

Dni^ABA KAVABL 
OBBA mCAH. SHAB 
B S IhrriWllMii. 
OmUL OHAZt KHAK 
DBBA BAWAftBAHIB 
DABBABBABtB 
KABTABPCJII 
DEJUUMPm 
BHABIWAX. 
DHIBWAK 
DXUDIAL 

OUTA 

mmaAi 

nnrAiiAGAB 

inHOA 

]>OmABA 

BtfKGA BUKQA 

mrsTATox 

WUrABAB 
PABXBKOT 
lAXXRGARB 
CHUBZAB 
FAULKA 
FATM/AVa 
FMXOSMPUX CXtT 
ACAUTt 
OABaBHAJTKAB 
OAKHAB 
QABIGHA 
aXAOOAX 
OIBBABBAHA 
oojrxAirA 
OOBATA 
OBJABXHAir 
OOBUIIMIAKH 
CHMaA 

OIUBAlrWALA 

eCJBAT 

aOBDCAX 

ooADjarvM 


QUBB HABBABAI 

ainsJATAB 

HAFISABAB 

HA&VBABAJD 

HABIFUK HAAABA 

HASlXaPBB 

HIKABtKO 

HC^STARPBS 

HAKAFBA EOAB 

HA8AK ABDAL 

ISASBTSL 

INJBA 

JAGBAOB 

JAHANIA 

/AUOir ]>OABA 

JAIOIB 

JALALABAD 

JALLO 

}AIT(7 

JAKDIALA 

JAKIWALA 

JABAKWALA 

JHAKO IfAGHlAKA 

JHAIUK 

JOGIBDS&KAGAB 
JTTLLVKDBR Cmr A 
CAMTT 
JUTOGH 

JWALAHBEBIBOAD 
KKBWXLA 
AABVL 
Jt S CAamanS- 
PesAiitcar 

XABCL RlTfiB 

EAHALIA 

KALAEB 

KALKA 

KALABAOH 

EALLUB EOT 

EAKOEB 

EABOAKFUB 

SAVORA 

KAPUBTHALA 

KA&TABPBE 

KAEOB 

EASAVU 

R S Edlfco. 

EHBSHAB 

2AS0B 

BHAKBWAL 

EHABOE FAKEA 

K07 BADOAEISHSK 

EANDAGHAT 

EUNDXAK 

SHAKKA 

EHANFGB 

EHASA 

E0TADI7 

EHAUXAN 

KILA KAiriJK 

EOfiAT 

EOT EAPUBA 

EOT LAEHFAT 

SOBALt 

LAflOBE A LAHOJUE 
CAKTT 
LAEHBWALT 
LA El ICA&WAT 
LALAHVSA 
LALIAir 
LODHEAN 
LOHTAK Eh AS 
LEI AH 
LODKIANA 
LTALLFD& 
lUOJtBOD OVNJ 
JtOAD 

HAOHABWAL 

VALT81 

VAJrtHA 

KALAEIVAL 

JHALBEEOTLA 

KAEHCr 

VALOVT 

3(ALBIAE BHAHEOT 
KABBJ BAHAin>BtK 

'balogeah 

ItAHDl BB&EWALA 
MAimi STATE 
iUHOWAL 

hahsak 

ICASfH EANJAB 
XAHE 
AlKWAU 


B.e SerelJJamffr 
imUTBAHIB 


MOGA 

ICOOHAWIRA 

KONTOOHEaY 

AOL} 

MGLLAKFHB 
XGLTAir CITY A 
CAHTT. 
mrnssE 
&e macalpML 
MWaUTFJJtQAXE 
mnbSDKE 
KnrcHnfABAD 
uauatsABtB 

NAKOBAE 
HAHEAITA SAHIB 
NAIUirG 

HABOWAL ^ 

HAWAlirSHAlIB 
DOABA 
NOVSaXBA 
HWBEOT 
VCTEKAHAL 
KCBFQBB BOAS 
EAGBOTA 
OKARA 
FALAHPHB 
PABACBiHAB (Fte 
TAan 
FASRGB. 

PATEAHXOT 

FAEPATTAK 

PATTI 

HZABCHAJOrD 
MIHCHIEABAD 
FINDIGBBB 
J*ATTOEI 
PESHAWAR 
PHAOWABA 
PHILLAUR 
FBLLJWWAH 
PIEHAHAL 
FIND DADAH KHA 
FIPLAH 
QADUK 

QIIXA BEXaCMV' 
PHSA^ 

QtLASOHHASIHOn 

BAHOK 

RANBZBStKOHPURA 
BAIKOr (Jt 5, 
MtittatnMf) 

EAHWAXI 
BAIWINB 
RAHmTABXHAir 
BAJA JAHO 
BORAirWALA 
RAWAXP1BD1 
BBHALA EHCUD 
BtrPAB 

RANBIB BIHOH 
PURA 

BADIEABAD 

SAHBRIAL 

SAILA XHURD 

SAITAHWAL 

BAHOUkHILL 

BILLAKWALt 

SARAI ALAXGIR 

SAROOHEA 

SARKA 

BATHAVB BADEr 
BBOIt 

BHAHALAX 
BHATOABA 
BEARAKPGB 
<JL S eA«Mnndr) 
BHAHFHR BAPAB 
8HAH OHAURABl 
BBOEKOT ROAD 
BHHJABAD 
BIALEOT 
BZBAXA 
SIMLA 

smcHo 

suLTAirn^ ioj>m 

gVXXXKM 
SRIEAOAR 
El H. jffipMKtm 

TjS!wSm 
TARir T 
TARDA t 
TAMDSA}! 

TATO 


TAXILA 
THERISABBI 
TRHSfL SHASAE^ 
GARB 
THABALEB 
THAL 


TODA TEX SSHOa 

vehahi 

trrka 

waex&asad 

WAHBHBTCm 

WASAWRirAlA 


HEW OEUII AREAw 


AGRA 

RARKAL 

ALAL 

ALiOAEH 

AHBOBA 

AMBALA CITY 

RAZTHia 

KASMI^X 

KASiWPv&smax 

KmiKAlMS^^ 

AMBALA CAHTT 

XOTOWAXA 

ATRAC] I ROAD 

KDXUEBH8TRA 

BABEALA 

lsheaoaga 

BABHAK 

LHARBAE 

BAEAEA 

LOHARC 

BAKHALA 

MANDI DHAKAinU 

BAOHFAT ROAD 

MADLAVDA 

BAH(B 8 B«lKB«nii) 

KAH8CBFUR 

BAHADDEGARH 

MXBEUT 

BAHJOI 

MILAM 

BARETA 

MOBADABAD 

BABlKlEATfiPHE 

MUNDLAHA 

BAGAMABAD 

MUEADKAQAB 

BBIWANI 

HUES AH 

BHUCBCH0 

MUTTRA 

BALLABGAEH 

MUSAFFARHAQAR 

BABAUT 

HAJIBABAD 

B0DHLADA 

HAGARIA SADAT 

BULAKDSHAHR 

HAOIHA 

BUNOR 

HABRA 

BEIKDABAH 

hahauta 

CHAHDAVSI 

KAEISLA^ 

CHAITDPCE BIAU 

habwaHa 

CHOLA 

PALWAL 

BADRI 

PAHIPAT 

DALMIA'DADJB^ 

PATIALA 

DIBAl 

PIIEHHWA 

DSHEA Dim 

RAIWALA 

DELHI 

RA7A KA BAHAE* 

DELHI SHAHDRA 

PUB 

DEOBAND 

BAJGHAT-HABORA 

DAEKACE 

RAJPUBA 

DAUBAIJt 

RAHAH 

DHAMPUE 

BAHHAGAE 

DHAEARl 

eampur 

DOIWALA 

BAMTUB MAHHTA 

ETXADPCB 

RAH 

FARIDABAD 

BAMPDBA PHUL 

FKROZABAD 

AAYA 

gakace 

REWiBI 

GANOOH 

&OHTAIC 

OARHVUKHTESAR 

EOORKEB 

OHAZIABAD 

EIKHIKESH 

OHAEACNDA 

SAPIDOH 

GOT 

SABAEAHPUB 

GOHAHA 

SAHPLA 

ODRGAON 

bangrub 

GULAOTHI 

BASHI 

haldade 

SUHAM 

HAHSI 

BAMALKHA 

HAEDWAR 

BAUSHAL HATIM 

HAPDR 

SAKAI 

HATHRAB 

BAESAWA 

HI8SAE 

BEOBARA 

HABANPUR(B S 

BZaKOHABAD 

GAfrattU) 

BHAHADAD MAR' 


JAGADBia 
JAEHAL 
JALESAE ROAD 
JAWALAPUR 
JIHD CITY 
J^CLABA 
EALAHWAlil 
KABTE 
KAEDHLA 
KACRARA 
EHATADU 
HMKKRA 
EHUBJA 


EAKDA 
BHAWA 
BIBBA 
SOHiSrPAT 
BlMBEAOLl 
TAPA 
TAPE! 

XHAHA SHAWAV 
THAinfiBAR 
XHSDLA 
TOHABA 


LAMA 


CAWNPORS 

AmuioAEf 
AGHHALDA 
AGSAUU 
ABDUHPCB 
ABRAVRA ROAD 




BABjURAtem 

BAStZ 

ImSSsSjIA ROAD 
BXRARMSCOT 


mTARTBAHA 

«UT»ARRAR1 

— 4»aA 


bhokgaor 

EiJAORXA 


.1 mad 

M^LPtlA 

TOWAjr 

BODARWAR 

BBIDaKAIlGANJ 

BYTDAUir 

BDJBJBTWAL 

OAMPIBRGAJTI 

CAPT^OAX; 

CAWKPORR 

CHAMDA0L1 

MANJHffAll 

CfiAHDirAX 

GHAURIGHAVRA 


CHILE 
OBUrWAMU 

omxaAox 

CmiVBARAOAOff 
OSOWXAOSAT 
CH0NAR 
OOLOmnEAHJ 
DABTABAD^ 
DARYAOOAMl 
DATU 
DHBBHA 


HABAR 


DIHLtfHR 

DuSSkr 
DOJ»m 
DimRXOaAT 
DDLAEPOm 
RXAH 
XTAWA8 
FARRtEKABAD 
y ATRgOAlO i 
TjSxmns 
ITYRABAD 
BARatAR 
OASmSiswAnA 



oOBSfiSSSjr 
eeubounm 
AM 



Aiu 


> r*- 


IBwn* ISa, tMS 







mtm 

XA9E4I 

KAW^ 0 HAT 
UCTBWk BOAiX 
SioruB 
SnisAiur 

sfa^ ' 

KAnAHI 

KMXCBAVtd 

KARMtl 

UKSNOJ 

3 (A&«X 

EABOAjri 

EA 8 EI 

SATHOOPAK 

KATH&iriTAJi 

EATKA 

UWAFQ)t 

ESOttirtni 

EXKAEAT 

ICHADA 

KBAEA 

EBALILABAD 

EHATinCA 

KBJBTA 8A1UT 

Ui>RA8Air KOAD 

KICHHA 

EiniBDAFUIt 

eosebaitb 

EOBBH RfTAB 
XOFABAVJ 
EBKCH 
EVimAOHAT 
K1J8IISU 


__ DK KHBK] 
LAKBBmOAKJ 
lALaAJTJ 
LALITFUB 
LABBOAD 
I.VCKKOW 
lUDHOClANJ 



OB 

JIAIEBBM 

BAKBAKBFOK 

maiebabap 

JfAXJBOB 

baxxawan 

ICAMA^JU 
UABTPAB BOAP 
HAlTKAFljrB 
IKSSSiWAOABIA 

babbbba 

MABXABU 
XASSLUTBta 
lUV AQIA 
XAU NATH 
BaAB^FAB 

igi?n§2r 

yaSBJXH Z1BA7H 

HgggALSABAl 

WOXJS 

HCBJ^ABABAD 
flOHBA 
HVKBOBWA 
WTSAmKEABA 
EABABU BAPAX 
VA1FA101IBJ BOAD 
BABDBtrnj 
NARPABA 
NAOTABWA 
BAVABOirBQ 
aOKBA 
»£BXABOBI 
BOW0ABH 
OBAl 
OBjOKBA 
PACRFBItWA 
PADBAUBA 
PAEIAWAN 
PABXABQA&n 
PAllAlil ON- 
OANOFS 
PAYAOPOB 
FNPPEOAWJ 
FHAPHUiril 
FJBABBBPA 
PHABTHA 
FHSPHNA 
FHBLPUB 


fxfbaEqb 

FOlUirpPB 

BAOA^ 

Bao^oba j smoB 

BAI BABBLT 

RAJA KA-aABFOB 

RAJA TAIAB 

RiJAIffAEl 

RAHKOLA 

RANI EI-8ABA1 

BABABLI 

BASRA 

RAfitLABAP 

BBOTf 

BH^fiA BOAP 


BJB&tA 

RTTPAiK 

BUBAULt 

BflRA 

BAAPAT 

BAFBAB OANJ 

AAF1PU& 

ftAHATWAB 

BABAliPABXO\rN 

BABJAimA 

BAIPFUR BH IXB 

fiAlTBBBAJA 

8AKALDIHA 

SALIHFVB 

SAlTDltA 

8ARAXBUR 

BARPABNAOAR 

8ARJU 

8HAUOANJ 


ftEAHQABS 

WKtX&BFBB 
siaTFtrB 
BBOa&ATOABa 
8 aB 2 EBIBBNA 
NAClAJt 
8 X 0 BAU 1 A 
aiSANBABPOB 
SIKANBBA BAO 
SIflOXABOHAX 
flZAWA BAJKAB 
81 TAFI 7 B 
80 B 0 V 

awiTAimTB 
fltTBA»VANPl 7 B 
8 TIEIAWAN 
XABSO. DBOfilA 


TAHStL rATBEPOB 
TACIA 

TAICEOHI ROAD 

XAKAVFCB 

TANBA 

TABAON 

XABIGHAT 

TILEAK 

TIKHI 

TULBIFVR 

UJBANl 

CTNAO 

ORCHAOUA 
OSKA BAKAR 
YFALTBROANJ 

tadvknpeahaqar 

VUSUFfVB 

ZABANIA 


BIRD & COMPANY 

, LAHORE - - HEW DELHi - - CAWWPORE 

EVEREST'* A5ECSTOS CEMENT HOOEfNC PftODUCTS 
Slid Acoessonfis, •* BKSSlX ** Corrugated Grey Sheets, TR AF> 
FORD” Grey Sheets^ Asbestos Wood» Ribbed Ceiling Sheets, 

etc. 

CROWNIT ” Asbestos Cement CORRUGATED '* Sheeu and 
“SUPER-THIRTEEN” Sheets 

ASDESTOS-CEMENT Soil and Rainwater goods Ready stocks available 

SELLING AGENTS FOR . 

ASBESTOS CEMEMT LTD. 

Head Office A Factory Factory 

MULUND, BOMBAY KYMORE, C.P 


AR P^mIucSs cf Asbestos Cement^ Ltd, made in 7 nd»a, ore 
manufactured of C M I Cement 


“ VALAMOIP ”— 

nAcncROomw 

(IS APPLIED COLD) 

FOR WATER PROOFING 
ANY ROOF AND 
FOR EXPANSION JOINTS 
IN CONCRETE STRUC- 
TURES & ROADS 
REMAINS PLASTIC DOES 
NpT CRACK OR CHIP. 


manufactureks — 

MACTAMAME & CO^ LTD. 

f 8 , tenfTA Hood, Tengra, 34 , Lamington Hoad North, 

CALCUTTA. eOHEAY 8 


J^nte for 

« THY VAUWtOlO WAT ’» Booklet ; 

' ipSKSe 134K jOULhfAL 



WHY 


STEEL WINDOWS 
AND DOOBS? 



Let us heip 
you I/I your 
post-\9ar 
huildirni 
problems 


Steel mukmi and doors offer the leai^ 
obsiructioti to light as compared to the 
old-faafaiotifid wooden wimdcnra They 
have that neat, shck appearance which 
goes so well with mdem buddings. 

Steel windoiTs and doors can 'the attacked 
by white ante or other msecte Our 
steel windows and doors are made rust-^ 
renutant toy a special spray 

Factory-made, standardised steal doom 
and wlndcMPS need very litOe after-care. 


B. R. IffiBHAN a HOBATTA LTD. 

VULCAN t«ON WOLKS, KARACHI. 


xtv 



G. P. P. ROOF PRODUCTS iKJUID SEAL, DAMP PROOF & 
REINFORCED PLASTIC FOR LEAKY ROOFS 

To be appKed over oradcs 

Ask for Literature and Samples 


GARLICK & CO., 


Jarob Cirde, BOMBAY, and ajt 
Maakati Market, AHM0>ABM». 


FOR ALL TYPES OF 

REINFORCiD CONCRETE STRUCTURES 

CCM«ULT 

BRITANNIA BUILDING 
& 

IRON CO., LTD. 

FHONE CAC- S 64 9 6 9 

Stephen House, 4, Dalhousie S^ere, East. - CAICUTTA 


Experts In modern R C C 
Construction and Design, 








PronotifH 



CHE-KO 


THE BEST 

CEMENT WATERPBOOFER 

deferred and used by Cxports and eminent Autiioritief 
because IT ENSURES PERFECTLY WATERPROOF 
CEMENT CONCRETE OR PLASTERtNO 

"CICO” 

JKCMEASES the: STRENQTH OF CEMENT TO A VERY 
marked deoree And FeRMANENTt.Y CURSES SAi.r>nfrrHE 
a KEEPS THE structure ABSOL^JITELY BONE-DRY 
HtGHE;ST OOV, TEST CESTTIFICATS 
COMPARE CICO S WLTH ANY SIMILAR PRODUCTS AND 
JUDGE FOR YOURSELF 

Larige Fre$h Stocks Always ATukhle 
WRITE FOR Fill! Details and Cepy gf Gov Test Repert 

THE STRUaURAL WATERPROOFING CO.. 

2I*L Oowr Road, Rafljn^unEe* Calcutta Phona Pk 75A 
Teler’«ntt s *' Aquaproof” Calcutta 

Sr&rtf 

eiLRAMt)CRS AKCRJTliNOT A CO*. 
Lahore A tsothi 




Soim f9r m0ta 

PUNTSIS' STORBS B AOBIKY CO. LTA 

U. CUVStVMIT . CAtestT* 


ABLES 


U 



69, CLIVE STREET. CALCUTTA. 

\ W E >--i A ' F N C; B P. A, N C H } 
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M oving vieaJ equipment, supplies 
and weapons of war to where 
these are needed most, is to-day the 
main task of Indian Railways, till 
victory is won. Planes, lorries and 
tanks cannot move without fuel ; nor 
without food can a soldier hght, 
or a worker work. You can help 
the railways to see it through to 
the end by , 


ic WATCHING OATES OF WAGON ARRIVALS, 
if LOADING AND UNLOADING WAGONS SPEEDILY, 
if LOADING THEM UP TO FULL CAPACITY, 
if KEEPING WAGONS MOVING. 




^ee/? //fe /wme d st4pp/te^/ 



For Safe 
Comnmmcation 
and 

Continuity of Supply 
Specfy 

Indian Cables 



PARAMITB 

CABLES ARE BLHLT UP TO A SPECIFICATION. 
NOT DOWN TO A PRICE 

THE IHDIAN CABLE CO.p LTD. 


He«fOflfcer 8. I. CABLES HOUSE, 9 HARE STREET, CALCUTTA 
Awicftes; KARACHI - MADRAS • ERNAKULAM 

GILLANOEilS ARBUTHNOT & CO. 

80 M 6 AY, DBLHI. LAHORE. RAHGQON. 





Photo Ptrtito Jaeohs, Tim Uohs ToHt, 


THE NATIONAL STADIUM IN SANTIAGO, CHILE — ONE OF THE FINEST IN SOUTH 
AMERICA HOLDING ao,ooo PEOPLE 




i^tbd by H Soomb at Hk Tma of Pmi, 
Poblated M. K. 


C«u4 by t. R. & Kyaat»ti^, OBJg^ UC^ -UUfyniBtJL, «ad 

\BJi.,R43attufoTTbe<:ca0nMiirt^ii8cCoutfMaiM.j1|o«»faay. j'v 






>rMt w«goM «i wareKewes. 
Prompf unloading wHl tend 'the 
wagon back where it it mott 
needed 
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Mon and Mon Firms an using 

RAWLBOLTS for really heavy fixing work 


OAWLBOLTS require no grouting and 
only a small hole is needed to 


accommodate them They can be fixed 
immediately as there » no waiting for 
cement to dry. Not only is the Rawibolt 
speedy»anci therefore very economical, but 
It Is absolutely reliable, too The two 
types of Rawibolts solve every fixing prob- 
lem with bolts, while the fact that they 
are available with pipe dtps, round and 
square hooks and eye bolts still further 
increases their scope and utility. Rawl* 
bolts are sold tn stock sizes from to 
diameter. 


Vully iUustTated descriptive literature 
wiii be fUppHed on request to 


Sole Selling Agents 

RAWLPLUG PRODUCTS 

(INDIA) LIMITED 

DARABSKAW HOUSE, BALLARD ESTArE. - BOMBAV 


General Agents , 

T E. THOMSON « Co. Ltd.. Calcutti, for Bengal, BUiar B I 
OriMu CROMPTON'S ENGINEERING 0) (Madras) Ltd.. Madras, 
for Madras. 






Ajpvll lOMii, tMB 


INDIA'S rUTURE ROADS 


SHALL 


• ALL-WEATHER HIGHWAYS 

FREE FROM 

SUMMER DUST 
& 

MONSOON MUD 

INSIST UPON 

CONCRETE 

Reinforced with 

WELDED FABRIC 

INDIAN CEMENT AND INDIAN STEEL 

' • 

HCATLY & GRESHAM 

RRRHRRHRRaMRHRHSRHRHRHMI L I M I ¥SDaBBHRRRaaHMRMRDRaHRRHHRRI 

t ^tNeOHPONATCD H<BNatJU«S 

CALIPUTTA - ROHRAT - MADRAS - LAHORE 

RSIfffORCfO CONCRETE WILL TAK£ THE HEAVY TnAEFIC 
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STAM0AIID SMCmCATIONS 

■roll CTBBir T3PPB MP ROOP 

This publication entitled “ Standard Spectficabons Ruberoid 
£oo& " provides Arduteds and Eb^neers vidth a con^reben- 
sive reference to the best methods cS weaSier proohng all 
types of wood or concrete roofs 

Altpaaited agents to tte primapel centres mdeittdee flie fixing of BuberoU 
Bnitt-rp Soo&i on ell tjrpee of buildings. Bstmatos nill be sent On 
teoegit of psttacnlats. 


RUBEIOIfi ROOFINfi 

IUllirFACTraE9 IT THE KtBnOtD CO. IiOKOOH. 


MADRAS: fmy A Co. lAi., RtO But 12 CAfiCOTfA: nmmner Bros. A C6 .,Vji 7 . Bo* Z 1?B 
COLOMBO; Hunter A Co., PO Sox 214 BCMBAT. Ftanmer Brae. A Co., PO. Bo* MS 

ARCHITECIS AND ENCINEOlS ARE INVITED TO WRlTfi FOR A <?OPy 'OF THB SU^tO©' 
FIBUCATION Mo. 322 ENTIim) “STANDARD BFECaRCATfCiNB KS RUBERCaD SOOSl,*^' 


CONCRETE JOURNAL 
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PUBLISHED BY: 


THE CEMENT MAHKETING Co. of INDIA, Ltd. 

20, Etoiam Street, Boxnbay. 
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in Britain's darkest hour 


When large areas of oiir beloved London lay In 
ruinsp it teemed at first sight ao impossible jUsk 
to restore order out of diaos * Official pobfloitions^ 
now show how wonderfully the task of clearing 
was tackled ; and we are proud to iMke known, 
as the picture indicates, that in the speedy rebirn 
to *normaRty* no small part was pbqred by 

Muir-Hill go-anywhehe Dumpers 
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FOOD AND IRRIGATION 
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and Sombay in (»artieiilar 

hetkkflttiil Addrett by h» Madur N. S. Jodil, Qi^rmaaaf tlw Bombay 
Caotre af tftt (/nrfa), Bombay, t9tb January f94S. 


as a whole ia d^cit in lood> 
graio by I -5 nuflioa tons her ttomal 
annual prodoction boiog 51.5 nulUDa 
tons. Tho populafucm of ^ India today 
18 about 39P mihiODB and this vnXi mcnease 
to over 500 mObocB after 30 years Ths 
shortage m food-stuff will then be 16.4 
nuUioa tons, the annual nonnal require- 
ments then bemg 67,9 miUKm tons with 
the same standud of nutritiim] as that 
of today. Actually not only w the 
quantity avaaiable at present per head 
tar too hi9U&cient (z8 ozs. of gram 
against 27 ozs necessary to supply the 
heat ene^fy necessary for healthy life) 
but what little is avaUahleis not nutnous 
beiiig unbalanced, India wiH not be able 
to hold her own m the struggle for life 
unless the population is fed bmer. 


Out of the h4 million acres irrigated at 
present large canals cater for 33 million, 
wells for 16 milbon and tanks for 8 
million acres To get 125 million acres 
more under irrigation the area under each 
of these 3 types will have to be increased, 

India's irrigation works are at present 
distnbatod" very unevwaly, the l^iqab, 
the U F, and Madras havmg 16. ii 
and 9 million acres each respectively 
out of the total of 64 mtUiou acres 
irrigated annually. Except for Sind 
and Bihar which have about 7 million 
acres irrigated each, the rftmaimng pro- 
vinces have very small areas under 
irrigation. Bombay, which we will study 
m a btl^ more detail, irrigates ]ust 
about I milboa acres only aniuialiy 


NOTES / 

26 nulhons after 30 years As against 

4.5 miUtQil tona pf cereals and pulses and 
6 millKm tons of total food 1^ consumes 
at present, her requirements will be 
5.7 miUion tons of eereah and pulses 
and B million tons of total food after 
30 years, if there were no change in the 
standard of nutnbon. The requirementa 
will be 3.4 nwUiou tcnw of cereals and 

4.6 millhxi tons of superior food (in all 
8 million tons) with a balanced diet 
It has to be noted that even for the 
existing population Bombay has to 
import about z million tons of food- 
gram to supply the existing unbalanced 
diet to her population. 

The only pos^le way to provide for 
this. 18 by increasing the area under 
imgatipn from i milbou acres at present 
to 5 million acres. The question is. how 
s this to be achieved ? 

It may be eocplained here that even 
if food-grain could portly be imported. 
th» increase in irrigated area still 
be necessary to allow Bombay to supply 
commodities bke cotton, sugar, guL or 
oils in return for food to the Prownces 
exchanging this with gram. 


Larger quautitieG of food wiU need 
larger areas to be cropped, India has 
under plough at present about 340 
mUjion acres of land mcludmg current 
fallows Besides tins, there are 230 
nujdion acres of culturable land, tmt 
this latter is situated m tracts of very 
poor tainfall or with other difficult 
enviroaments with tiie result that it 
cannot be cropped ordmanlv, tj , unless 
irrigation by canals, wells or tanks 
could be provided, Even m the case 
of lands already being cropped annually, 
the outturn can be increased to 3 times 
by HTigabon and manuring. It has to 
be remonbered, howev^, ^at manuring 
cannot be adopted wtihont jms^tion. 
The method of obtaining larger 

quantities of food is, therefore, by 
providing water for irrigating lands. 
India uT^ates at present about 64 
million acres, about 23 per cent 
of its cropped area. It I9 estimated 
thftf if population is to be given 
gufficietit food, we must provide irngation 
facditiea to 125 nouUion acres tn addltmn 
to 64 milhon, acres b^g irrigated at 
present 

Ihfese figm^ ^ worhed out after 
making allowance for increase possible 
by unproved seed and other methods of 
cnltdru. If we dim at a balanced diet, 
the e x te n t of lands to be brought undier 
itxigatum wiH have to be even larger^ 
speakmg In^ wtU have to 
spehd abojttt. 1,500 erflre* Of nipoea to 
provide utcreaaed q&Aatities of food to 
allow the mtmimim caloneb teqnmed for 
ISfa. B a balatiic^ 

expenditure on irrigation i^ks 
a.npo-croTO of tupe«. 

3 types msiBaly : 

i%) targe^rasds^ Tmfliwhbi (3) 


Out of the total oi 11 lakh acres 
about 2 lakhs are irrigated under large, 
canals, about 3 lakhs ^ amall tanks and 
canals and the remaining 6 lakhs by 
w^. It need hardly be recorded that 
wells are constructed by pnvate capital 
by individual owners, while a major 
portion of cauftls and tanks have been 
constructed by Covenunent. Out of 
the total Govenunent owned works 
irrigating 5 lakhs of acres, works 
imgatmg about 2} lakhs of acres, were 
co^tmc^ by the present Govenunent 
and the remaimng by pre-British 
Governments. 

Bombay has a total of about 28 
million .acres sown annually, The ad- 
ditzooal area that can be brought unda* 
the plough 18 smaU. The ungated area, 
vu , about z acres forms just 

about 4 per ceuh only of the annually 
sown area. This is very small indeed 
as compared with Provmces hke Sind, 
the Punjab, the U.P. and BiCadraa which 
imgate 86. 59. 32 «md 27 per cent, of 
their lan^ xespectively. Not that 
Bombay does not need more canals and 
other irrigation works but tiiey are very 
costly here due to Bombay's topography 
and the hard Deccan trap which is very 
costly to cut through 'While it requires 
only rupee i of capital on the construc- 
tion of canals for z rupee of annual 
produce id the Puniab, Bombay reqmree 
8 rupees as capital on the cons^ction 
of canals and tanka for 1 rupee worth 
of annual produce. Even so Bombay 
must mcreaBe her irrigated area from 
puhion aern to at huxt 5 imlhou 
'Ocres if ^ ia to a properly 

balanced diet to her pop^tion 30 ytm 
hence. iBombay'a existiBg population 
k about 2» mtilihin and tius will be 


The imgation works of Bombay can 
be divided into 4 types The followmg 
table gives mformation about each type 
and the increase in imgation possible in 
each. Capital required to be invested 
on each typo and the probable return 
are also shown 
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Regarding the area imgated by ghat- 
fed and canals, it has to be ex- 

plained that the area of 8 lakhs is 
possible only by working on economic 
hneSf giving up the present method 
of isolated and petty mdivisual sanctions. 
The upper reaches under command will 
have to be earmarked for Industnal. 
or co-operative large scale irrigation and 
the lower reaches will have Concentrated 
block litigation work. With such an 
arrangement, the canals can be lined in 
the upper roaohea and made watertight. 
The water thus saved may allow the 
ana to be imgated to mcrease from 
B to ID lakh* of acres. With improve- 
meckt on these lines, these vrorls can 
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be made productiva instead of thdr 
i(hDwu^ a Fctum vtiicb is sinaBer than 
tibo Tate of interest on i»|ataJ as at 
piewot. Out total mcrcase in irri- 
gated areas wiD then be nKire tban 
44 lakhs of acres. There are 3 very 
mipcHtant facts to be noted and whicli 
involve questioos of nabooftJ economy. 
Irrigation wm'la under type No. i-> vix , 
ghatfed tanks and canals are like gold- 
mines really and can give extremely nice 
leanlts if worked economkally and 
waste avoided. Isolatioa due to sanc- 
tioning imgatioa to small mdividnal 
holdings are like moth in this high 
satin. The moth must be ruthlessly 
destroyed. As it is, this isolated sanc- 
tion to irr^ation cm these large canals 
leads to very uneven distnbiition of 
nalsooal wealth Owners of lands under 
these canals get values of tbeir lands 
increased by loo fo 500 per cent, without 
any efiort and at the cost of the reroam- 
ing owners of lands iti the Province 
Nor do these works give a commensarate 
direct or indirect bei^t to the remaining 
lands which are not protected by canals 
and for whom Government have not been 
able to do anything, though these re- 
mauung 25 mOlioa acres are badly 


JIOAD miOOSAMMC FOR NKSEMA 

UaUag up with All-Africa Highway. 

O NE of the most important schemes 
m a general comprehensive plan 
of development for Nigeria is for 
the extenaon of mtemai road oomtnuiuca- 
tidw, and a free grant of ^i,8io.<k>o has 
been made under the Colonial Develop- 
ment and Welfare Act, 1940, for 
purpose The scheme pcxxvides for the 
ultimate devekpment of 48,275 miles of 
road. 

It la r^aided as essential that proper 
communication sbonM be available for 
the dervelopment of Nigeria's internal 
tradeand to provide adequate connections 
through Nigena with the AU-Afnca 
Highway system running from the Cape, 
th^gh the French Cameroonsto A%iers, 
and also westwards towards Dabomey to 
the Gold Coast and other West African 
temtories Apart from the obvious 
advantages of the development of road 
commnmcationa, there ib the important 
pomt that a proper road devel^ment 
programme will bring with it a consider- 
able increase m the use of motor vehicles, 
and a targe amount of revenue will 
accrue dir^tly from the duties payable 
00. the increased p^rol used and on 
motor vehicle Ucenses 

After full coDsideration of Nigeria's 
requirements, a policy has been defined 
covering three class^ of roads The 
first of these is h grid of Trunk Roads 
" A Tepreaentmg the nuun arterial 
Toad system of the territory. It conaasts 
of two pnaapal North and ^onth roads, 
the one running from Lagqs to Kano on 
the West, and the other from Fort Har- 
court to FObskum and Ngnni on the 
East. These are croBsed by a sertea of 


m need of tcrigatiou tacibtiok. In fact 
these rrngated ams have got to be 
sQf^orted firom ordmafy 

of Province to make up jghortage 
between interest charges and the actoal 
return. 

The case cd up^ountry small and large 
tanks is rimilar to that of l^e cSnak : 
only worse I The unearned profits hy 
owners of land are m this nase, ^matter 
than those under ghatfed caiuds. 

What Govemmant jpasi do for the 
retnaming lands camds with fiow 

imgation are not possible is tq provide 
them with weUs. Wells have in riie 
past been constructed by owners of lauds 
and not by Government but th^e is no 
reason why the State should not construct 
them in future. Unkes Government 
do so, the increase required m this type 
of work which is not gomg to be re- 
munerative will be bmited and we wdl 
not be able to provide food to the next 
generation. The Only piractical method 
for making up the deficit m the interest 
charges <m ike capital invested on the 
construction of thi^ wells is to make 
it up by the profits expected by 


four roads nmuing East and West at 
fairiy regular interv-als 

The second category, the B Trunk 
Roads are defined as those secondary 
trunk FOfiuis conneebog provincial capitala 
and other Urge towns with the Trunk 
Road " A " system, or with one another, 
or with a port or convenient station on 
the rwlway. 

The third category represents feeder 
roads, mos^y of a less substantial nature, 
which provides the necessary local com- 
munications, with the Provmcea, and the 
feeder system to the Trunk Roads " A " 
and B “ as well as to the railway and 
to the waterways. 

The present scheme was ongmahy 
prepared on the basis of a t^-year deve- 
lopment, but It has subsequently been 
decided that it will not be possible to 
complete the pro^amme ui^ ^958-9 
The total cost is estimated to be j^.ooo.oo, 
and it IS hoped in doe course to secure 
agreement m pnnaple that ^£4. 370,000 
should be provided under the Cokmial 
Development and Welfare Act while 
Nigeria itself would -^contiibute appimd- 
mately ^£4, 600, 000.-^" Roads and Road 

• • * ^ 

•«DteV^OFCOIil€AtTE OF UNURUAL 
STAEMCTH.^ 

Research at the North- 

weetem Dutversa:^, Technological Insti- 
tute, Ittve resulted in the devdopment ai 
a light-we4^ concrete of great etnngtb 
wbl^ has bftoi dfisagaoA aa a sobstit^ 
for steel, Fraf. Oeocge A. Maney, chair- 


AiMtt 

<m ' *' Goid-imiies> ** uw.* fte ghatfed. 
tanks, / 

the pecul^r gepologicat for- 
ihstmns m the Deccan traps, the ^quesrioa 
of locatdig weils lias become very difik;ti(2t 
and due to the uficertaiaty mvoh^, 
poor .fhilhvators cannqt mk such a 
venthre. Govermuenfe jtatst, ^lerelerQ, 
either construct weUs at- GbvcxpmeBt 
capital oraltmiatively should give to the 
cuitivator insurance agaipst fadute. 

Such an insurance is quite possible 
provided the qmatkm of undergrotthd 
snpidies of water and the dutrmuiiou 
of porous and hard rocks of Deccan and 
th m r properties are t^cen up for- study 
by the State Individ^ efioirts fall 
iic too short of the requkemesita as 
the means of individuals are limited. 
The necearity of the study of this 
science being taken up by the Sfate 
cannot tibexefore be stressed too strongly. 

It will thus be seen that Bombay 
must spend Rs ifio crores on umgarion 
vrarks and India about 1,500 io 2,000 
crores to provide food to its populatitm 
30 years hence. 


man of the Department of Civil Engineer- 
ing, who has headed this worii, reports 
that concrete cohinms can be produced 
at about one-third the cost of steel. 
Maurice Legaard, assistant professor, 
conducted the tests and designed a pro- 
posed plant for mass production. 

The umt, deaignod for btiikhngs, 
bndges, and special ionndations, is 
composed of highly compressed coucrote 
with gnral steel remforcemeat Excep- 
tumal strength was obtained by compress^ 
mg the concrete and reducing the amount 
of water in the mix Only one gallon of 
water per sack of cement was used A 
special method of vibratmg Concrete is 
used Columns of this reinforced con- 
o^ete have beesa tested to i ,000,000 p s f. 
compresaon — Products) 

♦ ♦ • 

SOtL-CEHEHT FOR ROAD 
MAfNTEHANCR. 

A total of about Ij50o aq, yd, of pave- 
ment has been recced in Virginia, 
U S.A, by addition 01 scttlHsemmt patches, 
the size of patches varying from 2 by 3 it. 
to about II by 15 ft. Some of the pat- 
ches have now bepn m use under 
traffic for over eighteen months. With 
a few exceptions, th^ aice proving 
satisfactory 

At present, fyaiher repair ymk of 
nature is plowed by the Viigmia depart* 
ment fiir other loxdi^j'a gloving 
dflafructioa. On sm^ wdik the 
prbcednre described wdl be xised. 
long stretches have to be tom upi^mbbed-< 
Hi-plftoe oonstructioa imB 
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llllllFOIt<^0 ^ONCI^TE COLUMN DESIGN 


if Wi SCOTT-WttSON 


A Gtn^ ot pUi& f >2-4 txmcTQto wiU 
canr^ mmi^daasit^ a total 

}tia4 I xofi par aqnare uutL at 

tiiA 9 gt dt 4 w«tika ^ffbence it foUowB 
that ^ toie load <m a Hi. cdbt oi 
oQfSiaste^ a saiety laotqr of 4, 

will be appi 09 dmat« 3 y la m by la m by 
or 3^ tons H now we mauKtain tlie 
airiSa I44flq. iscfaee bnt ooctend the kngth 
of the cDlnmn tndfi&nitely we sbaP find 
tiAt the carrying ca|)acity rfiminiahcs 
acconfiog to tiio ratio length of cdamn/ 
diameter at qolamn, or i/d It is 
stipulated that a minimum area of 
longitndinai eieel^-0.8 per cent. — 
enamea us to use the fall safe stress 
Jor alt vaines of j/d up to 15 and oofunms 
in thus cat^ory are teirmed '* ^ort ” 
Colmfioa m the ratio r/d exceeds 

15 are termed *' kmg and the safe 
stress dmmushes untd the value i/d 40 
IS reached^ when the columns cease to 
have any practical value. 

Columns of the square and rectangular 
types predommate m all classes of rem> 
fOTced concrete work, and the amount 
of longitudinal sted employed vanes 
between i per cent, tod 5 per cent 
The longitudinal steel, varying m 
diameter from ^ m. to 1} in shonld be 
arranged around the perimeter of the 
column and tied nt intervals by steel 
binders whose chief fnncbon is to prevent 
the bars buckling outwards und^ load 
and causing the concrete cover to spall 
aSr The longitudmal steel carries a 
proportioii of the load, but since the 
stress m the steel is limited by adhesion 
to 15 tunes the stress in the surrounding 
concrete, say 6c» by 15 =* 9,000 lb per 
sq. inch, high percentages of steel are 
uneconomical and should only be used 
when the column section must be 
reduced to a minimum The carrying 
edacity of concrete columns can also be 
mcreased by usmg a richer concrete mix 
thereby increasing the safe stresses m 
concrete mix thereby increasuig the safe 
stresses m concrete and steeL 

Siort *' ^ofumat Under ConcoBtric 
Loads 

Let Ac » area of concrete section 
b X d 

As M area of longitudinal steel 
p » steel percentage « 

roo As/Ac 
c «* tafe cosenete stress on 
compressioa 

m modnlar ratio 15 
W -= total safe load 
then W « c (Ac — Afl) -i- As X me 
but once As p x Ac/roo 

or W^!»=A6Xkfora givtsi con- 

crete str e eo c 

tbas jf A^ lb* 144 aq. m./ C ^ 

- P«r-«1 in, and p 

titenfrentie^, 

, .W -« 144 Kt.afi X 700/25140 
or 58 *-*44 X Jk 


from which 

Tc » 5«/I44 « o 4 

cotresponding with the c = 700 curve. 
Fig, i, which gLv« values oi k ior various 
c<mCr^ stresses c. 

Example z. 

Detenume from Fig 1 the safe con- 
c^tnc load cm a colu^ 14 m. by 14 in. 
m section reinforced with 3 per cent 
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Fif.L Curve for cl^culatfnf size of cohiimisfK^ 
iml perc«ftteg« -required 


loQgitudmai steel if the safe concrete 
strM c m 900 lb. per sq inch 
For tiveae oosiditions the value of k 
frrwLFig 1 13 0,57 
and aafe load 

W *» 14 X 14 X 0.57 ^ 

111.7 tw 


checking from e g (i) 
safe load 

W » 196 X 1 4a X 9O0/Z240» 
III A tons 

Curves of the type shown 00 Figs sand 
3 are useful masmoch as they Uiow at a 
glance the sire of column and steel 
percentage required to sustain a given kiad 
based on a safe concrete stress of 600 lb. 
per sq mch 

Thua, for a load of loo tons the sections 
available are . — 

18 m. by rS m with i.i px reinforce- 
ment. 

X7 in. by 17 in. with z 07 p c. remforce- 
ment 

16 m by 16 in with 3 24 p.c remfbrce- 
meat 

If now the safe stress is moeased to 800 
Ib. per sq m. the above columns will 
carry * 

100 X 800/600 » 133 3 tons 
so that these curves may be used for any 
desired stress by multiplying the load m 
tmis by the ratio of stresses, or ' 
load capaaty = load in tons x actual 
8tress/6oQ 

In regard to the diameter and spadng 
of binders these may be 
i m. diam. at 6 m era for cblumna up 
to iz in X 12 in 

tV ui. diam. at 9 in. CTB for columns 
be^eeniziD. X 12 m, andjSm. x 18 in. 

f in diam at 12 in. ers fox columns 
be^een 18 m. x 18 in and 24 in. x 24 
in when the area of sted As is around 
2 per cent. 

** Long ** Cohimns Undor Concontrk 
Leads 

When the ratio i/d exceeds 15 the 
stress is reduced proportionately as 
shown on Fig. 4 until the value i /d 40 

19 reached when the safe stress is 100 lb. 
pear sq mch This confonns with the 
regulations which state that maximum 
l/r => 120 in which r is tiie least radius 
of gyration of colum n 

since r =« v^I/A = >/d*/T2 for square 

columns « o 3d 

then i/o 3d = 120 and i/d « 36. 

Hence, to find the safe load for a long " 
column multiply the safe load for a 
" short ” column of samiLar dimensions 

by the ratio reduced s tress From Fig 2 
600 

a "short" column 14 m, x 14 m. 
with I per cent remforcement cames 
60 tons at 600 lb per sq. mch for any 
length up to 15 X 14/12 =■ 17 ft. 6 in. 
If now the cblumo length is increased 
to 29 feet . 

ratio i/d « 29 X 12/14 ** ^5 
and from Fig 4 the reduc^ safe stress is 
400 lb per sq m. Hence, safe toad W =* 
60 X 400/600 = 40 tons 
It 19 importani to FecoUect that the 
ioxegouig methods apply only to columns 
carrying truly ccmcentnc loads — a condi- 
tion seldom r^dised m practice 

Eooiwtrlcally Loaded Cofomas 

Consider the " section showing distor- 
tion m framed strecture" indicated oa 
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Fig 5. At tho left side, tentted.tooiiio- 
litinc ooBfSlTtictiMk, the ioints between 
heanis and cbhtnms are and at 
the nght aide, tmned nan-moooUthJC 
constructsan, the joints between beauts 
and columns are Bcm-rigid or hmged. 
Kigid joujts result when the top tenaiOQ 
steel from the beam runs into and is 
pgropcrly anchored in the cohinm, see 
Fig. 5 (a), so that the beam cannot bend 
luuler loe^ without tuining the cohimns 
above and below the beam through the 
same an^^ In such cases the \osid cm 
the cotenn is eccentric and tins results 
in a non-uniforni stress vanatwn acroes 
the section m which tension may be 
present Non-rigid or hmged joints 
result when the top tenaaon steel in 
the beam— Fig 5 (a)— is omitted so that 
the beam is, more or leaa, tree to rotate 
without turning the columns above and 
below the beam through the same angle. 
In' such cases the lo^ on the column 
is still eccentric because when the beam 
deflects under load the ends do not 
remain honzontal and the centre of 
pressure ix bearing does not cometde 
with the centrcttd of the column area. 
Obviously, the external cedumna m 
framed structures are moore susceptible to 
eccentric loading than mtemal coluxans — 
see Fig 5 (b), and it IS necessary to invcsti- 
^te briefly the effect of such loading. 

Consider a case m which the extonal 
oolunms are very stiff compared with the 
beams framing into them, then the 
moment m the beam where it enters 
the column will approximate to— 
wxl*/i2. 

Consider now a case in which the 
external columns are verj' slender com- 
pared with the beams framing mto tbeoi, 
then the momcot m the be^ where it 
enters the columns wiH ^iproximate to 
zero. 

All practical cases fie somewhere 
between these lunits. 

To get an idea oi the average case 
assume that T beams of 24 feet span 
carry a total load of 48 tons and fifime 
into external columns 14 feet high 
The thickness of floor slab is 5 m and 
the breadth of slab in compression is 
70 m. If the lower colmans are 16 in 
by id m in section and the upper 
columns 14 in. by 14 m m section, 
detemune the approximate maments 
s^und the junction 

Upper cohiniBS 14' x 14*^ I *= 394® 
ms * stiffness Su Inertia CoL /length 
of Col 

“J940A4 X 12 23 4 

Lower columns ib' X 16*. I »» 7090 
ms * stiffness SI « Inertia Col /lengto of 
Col. 

« 7090/14 X 12 == 4a 2 

T beams I = 53.6oo ms * 

stiffness Sb Inertia beam/span of 

beam <*= 53,600/24 x 12 =*ifl6 

moment factor 

SI -hSu 

* Si + Su H" Sb 

42.2 + 23.4 
42 2 + 23 4 + 186 ” 
negative moment in beam at junction 
with column . — 

—Mb =» 0.26 X w X 1^/12 


moment at base o3f npper odbxqm 

ai 

Mu - 31 

- WIV133 

moment at top of lower coluirm . — 

a 

Ml « 

Sl+Su + Sb 


42 2 
251*6 


0.17 wP/12 


« wi»/7o 

from which Mu 4- W3 — Mb =5: Jwro 
Consider Ihe upper 14' x 14* columns * — 
total load fitnu beam 

-t 24 X 2240 =* 54iOOO lbs. 
moment at base of cohmm 
«54,ooo X 24 X ia/133 

« 117,000 m. lbs. 







Pfg. 3. Curvefor calcidatJng ctia of cohmm and 
naal paresmaga Toquirad 





Stress due to beadto^ 

^ Xt7,oo0>i4 ‘ 

* 4- W ' 

^ d: 208 pv in* 
stress doe to direct loed <2 floors j 

wfc 47eIbaLpersq.4n. 
Hence, ninyininni skm atr e sa 

* 470 4- ao8 678 to per aq[ in. 
aod mm&xum aknt stress 

470 — S08 ^ 262 to. pw'jiq.ta, 
average stress across section 

•s J (678 + ada) . 

- 470 to. per in. 
Hence, 14' X 14' cdhmms Teintooed 
with 4 bmi"" dmm. axtd t* tom. biodera 
at fl^'cTB are suitable. 

Con^der the lower 16"^ X *6 ' oolamna : — 
total load from beam 

* 24 X 2240 = 54.000 to. 
moment at to^ oi ooiiam 

54,000 X *4 X 12/70 

» 220, Ooo in. to. 

stress due to bending 
*: 4 222,000 X 16 
2 X 7090 

ot ± 250 to. per sq in. 
stress due to direct load (3 floors) 

* 54.000 X 3/500 

^ 540 lbs. per. sq in. 
Hence, maidmam skm stress 

540 4- 250 « 790 to. per aq. in 
and minimum stress 

= 540 — 250 « 290 to per sq m. 
average stress across section 
i {790 + 290) ^ 

540 to per sq in 
Hence, 16"’ x 16^ columns remforced 
with 4 bars 1' cham and Y binders 
at 6'^ ers are suitable. 

Nora . — The foregoing calculations are 
typtcal where bending 15 taken mto 
account m which case the safe skm stress 
10 750 to. per sq m 

Aftpmativ* Hathod 


Suppose now we had neglected bendiHg, 
or the effect of eccentric kiadtog, and 
desired the columns for concentric 
loadmg, then 

Direct load on upper columns (2 floors) » 
24 X 2 48 tons, and from Fig 2, 12 

in. X 12 In. coHumns twth 1.8 per c«it 
lemforcement (4 bars | in di^.) are 
suitable. 

Direct load on lower columns (3 floors) = 
24 X 3 ^72 tons, and from Fig 3. 14 
in. X J4 m cohunns with 2 7 per cent, 
rciniorcement (4 beers m. diam.) are 
suitable. 

The maxuDum stxeseee in each case being 
600 to. pear sq in 

Applying now the bending theory to 
these columns we have 
Upte colamnfi 12' x ia*. I ^ 2135 
ms.^ stiffness Su ^ Inertia CoJ./lenirth 
Of CoL 

^ , «* ai35/i4 X * 12.7 

Lower coinnuB 14' x 14'. I 3940 
ins.^ stiffness SI = Inectta C«d./kngth 
of CoL 


^ ^3940/14 X 12 m« 23.4 
T beams. ^ I «« 55,600 
atiffnees ^ «« loeraa beam/ tpim of 

beam ^ 53i6o®/24 X « ^ iflfl 
momeiti iactar 

St 4-5® ^ ^ 


Sl4*$i 4- Sb 



tl, IMS 






tbegatdm tiaoBi^ in 1 mm jimfition 
yn^^/tOtmOk:^ 

•--^iCb *• c^tifz wP/l4 ^ ^*/74 
moQiei^«t lim^Hvppet cobiam i — 

&t 

** ■“ !S4Sb 'fSfa 


■ iz*7 
lasui 


^-9,057 wl*/i3 


p- Wl*/3|tO 

iiiomakt At1)£i^o;flo««r co^ttmn : — 
SI 

M' .1 ■ j i ■ 

• si+su+a 




^34 -. 

*e — » 0.105 wP/l? 
223+1 


' - pi’?W4 ^ 

bkvl^ lAatM lifl + >fl — W). -P rexo. 
Coowkr 13» upper xt* x 12* cdomiM : — 

^ ^tal^JoiBid fcom bmxD. 

^ 24 X 2*40 »- 54»ooo Ibfl, 

^ metoeHtat^bfiseol oolinnji 
, - 54,oo& X »4 X 12/210 

« 74,000 m. Ibi. 

^tsess due to bMiSing 

« ± 74*000 X 
“ 2 X 2135 

> pB ± 20S lbs. per sq. in 

strese doe to direct load (2 tpm) 

*= 600 lbs, per sg. in. 
Hence, m^kiinmn slun stress 

M (5oo 4- 308 ■= 808 lbs, per sq in 

tn^nrtu^^ StlOSS 

sp 600^206 = 392 lbs per sq. m. 



^Twjwowwc otstotmoM 
IH mtMED STMOJCrURB 


F^Se. Slaowfflg ^Kortlea, 



Bg. 5b. Extsmal columivind •eotntrfc loadlAf. 


average stress across sectioo 
*|<8o8 +392) 

n 600 lbs. per sq, in. 

Increase ui stress due to besiding' 33% 
Consider the lower 14^ x 14' cdJnmns : — 

total load irom beam 

«> 24 X 2240 « 34,000 Ibe. 

momezit at top of ooinmn 
- 34,000 X 24 X 12/114 

■i 136,400 in. IbflU 

stress duo to beading 
^ 136^100 X 14 

^ 2 X 394^3 

•* ± 242 lbs. per sq. in. 

stress due to direct load (3 floors) 

« 600 Iba. per aq* UL 

Hence, maximfim skinstress 

an 600 X 243 m 842 lbs per sq. m. 

and mimmum skin stress 

-«6oo — 242 « 358 Ibfl per sq m 

average sixess across section 
« J (842 + 358) 

« 600 lbs. per sq. in* 

Increase in stress due to bending 40%, 

When bending is taken into account, 
however, the safe skin stress is 750 lb*, 
per sq m and although we exc^ this 
limit hy 6 7 per cent, in the case of the 
12 in. 1^ 12 in. columns and 12 per cent. 
m the case of the 14 in. x 14 in. oolunins, 
th^e is no doubt that these columns are * 
perfectly safe. It must also be remem- 
bered ttiBt the maximum skia stresses 
occur only at each end of the column and 
dtroinish to a uniform stress of 600 lbs. 
per sq. in inhere the moment is zero. 

The two methods of calculation indi- 
cated are both in use but it is desirable 
that bending be taken into account, 
particn]^y in externa] columns, since 
the loadmg on the columns is eccentric 
whether the joints are rigid or non- 
ngid — {With ophnowiedgm^s to Ctini 



Built in pre-fabri Gated concrete 
erected on the site, this grain drier is 
now under construction at Burgham 
Farm, Felton, Northumberland. It 
is 721c. long by 27 ft. wide and 27 ft. 

9 ins. high (22 ft. to eaves), A 12 ft 
wide kan-eo, also In concrete, 
extends the full length of the 
building. ^ The eight ^lo$ (two for ^ 
stofTige befbre and six for after 
drying), are cOoftructed of Interiodc* 
ihg stavet su^^rtd by bonds. 
The drying capacity is itstimated at 
lAree laot per hour.— ("Fomterj* 
Xowdofi.) 



NEW CHART fOR TIK BE»6N OF t^ffORCB) 
CmiCRETE AND HOUOW TitJl aOORS MO SUiS 


T he chart (opposite page) can be osed 
to compote the 'bending moments 
and simultaneous^ to dimensioa 
the slab with regard to thickness, 
remforcement and shear stressing. 

The upper half records the 
for conditions of contin^ty 

( wl wl wl wl\ 

'8' lo* 12 * 16/ 

and gives curves for uniform distributed 
load varying from 60 tip to 400 lb /sq ft 
The bending mometsts wiH be read on the 
middle, honzontal division line 
The lower half of the chart records the 
bending moments, the effective thickness 
of the slab, the limiting values for a 
ccmcrete strw of 750 and 850 lb /sq in 
and the steel reinforcement The latter 
is given in aq in and alternatively round 
st^ bars at various spacing or 2 No. 
bars per nb of a hollow tile door. In a 
separate table the allowable shear forces 
are given if no shear provision is needed. 

The chart is calculated for 15, m 
accordance with the pfresent-day LC.C. 
regulations ; also the post-war ]HOposed 
CMe of Practice is bs»ed on this value. 
The sted stress is 18,000 lb /sq. in^, the 
corncrete stresses are 750 and d$olb./iq UL 


If the beading moment shall be found 
by this chart, the reading starts on the left 
hand top ordmate ; the reading proceeds 
thus : «pa^ — loa 4 ^ — bending moment 
thichnesa of slab ^ imfdorcemait. Foe* 
other than uaifmsn load the bandang 
momoxt haa to bh oonsputed sepmatpiy 
and the readmg of the chart Marts from 
the beiK^ng momi^t cm the middle line. 
The uae of the chart is best explmned by 
tbe fohowiDg example, which 13 registered 
00 the chart. 

Total load « 200 Ib./aq ft 
Allowable concrete strese 

750 lb m. 

Sample : Span <■* 15 ft, coition of 

. . wl 

contmuity ^ 

T. Start leadu^ from left band top 

vflrtica] for proceed honeozrtatiy 

tin 200 Ib. load enrve is reached^ go 
vertically down and read the bendi^ 
moment = 54,000 lb in 

z From the bending moment go 
vertically down till 750 Ib.jfsq. in curve is 
reached Jfead from the straig^ lines, 
representing Ihe thickness of the slab, 
minimum elective thickness of slaba=6 in. 


Oo hosmontaUy to the left to read the 
remforoement. 

3. Assume thicknw ot slab vms 
deefdod to be 7 in In tinB case do not 
go down to ifto curve, but stop whery fto 
vioticBl Haecuts toe Ime f m^iiab toridmww 
of 7 in. One goes hcrizontatty to^toe ^ 
nod reads steel reinfonsemesit required^ 
*50 eg. in. 

4. One leade j^muhimeoaaljr tbe ^ 
following steel lemtotoetoent : { m. dia« 
at 12m.cc.mr] m dia.at9m.ee orlto. 
dia. at 6 in. cc. Off ] in. at 4 in. cc. 
The srtandaid hollow tile fioor Mab would 
require { in. dta. bars, 2 No bam per rib, 

5 the table at the borimh oi 

toe chart one reads the allowable shear 
foroea . for the R C. slab oi 7 m. thiclmess 
5,480 lb., and tor the ho&ow tile slab 

1,095 lb 

Tbe actual Miear force has to be 


computed * 

200 X 15 
2 


1500 lb 


Result ' R.C. slab does not need sheer 
provifflOQ, the hollow tile slab requim 
shear provisioai aoch as bent-np hm or 
vrirmpe, or rei^aczng evetr second tile 
by fufi concrete. — (PTifA mniiwiaigmoitis 
•fo CutU Eng99uenngJ*) 


REINFORCED CONCRETE PIPES 8^FT, IN DIAMETER 


A bout 5,000 ft of reinforced con- 
crete pipeline of 96 m. internal 
diameter has been laid for the 
wEter-arculatnig tunnels of the Los 
Angeles (Califaroia) Department of Water 
and Power. The pipes were cast in 
lengths of X2 ft , and each section weighs 
2] tons The Temfotreefoent contpnaes 
two concentric cages of ^-jtn and |-iii 
bars, welded at the oroesmgs of the 


berixontal bars and the tpksh. Fig. i 
sho#8 the wmding of the sq^iral rein- 
foroemeut. In toe case of welds for 
transvene each weld was 

specified to resist a atcees oi 40,000 lb* 
per square inch of Uttr. 

Ibe pipes wen cast by staudard 
methods ; that iS, the remforceraent 
cages were krtmed over a ocdlapsibto 


nmor mould and the outer mould toen 
lowered into place, Tbe moulds and 
remibdreement cages were handled by 
crane. The ptopoctiOQS of the oquci^ 
were 1:2:3, usmg {•m coarse aggregate. 
Internal and mctemal vibrators were 
used, and both eteam and water cuniig 
were adopted.-^" Conenie Bmidtng 
ConentB Producis.**) 
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WARTIME ACCESS HifiHWAY HAS Pt^WAR Vi^ilE 

By RM. C. aw«g> Ambc WJiJOfa fcL, Wa StH af WgfeCTyt, Ol— faw, <M>to. 



Competed Hichwajr SenHitj the AIrcnft Ptent — Twin tnIRc leiiM Overpass Separates Raliwajr and ^(fhway Tnfflc— Maawork; Was 

are Ml|ned for a speed of 70 miles an hour so set up thtt rail traffic could be matmefawd* 


Vtkst expansion of the Goodyear Aircraft 
Plant near Akron Ohio, created urg&nt 
need for adequate htghtBoy traffic lanes m 
Ae victntty of the company's grounds. 
The Ohio Department of Hi^iways and ike 
Public Roads Adimmstration co-operaied tn 
developing the project. Plans were care-' 
fully prepared so Aai ike traffic artery ^ in 
addition to serving a waMime ueed^ ttnU 
later become part of a permanent belt Mgk^ 
way bypassing Ahron on tke &ouffi-east. 
As reported by Afr, Sours, over 70% 0/ the 
employees use private cars tn travelhng to 
ihAr ivork at the plant 

A FDKECA^ made in 1940 indi- 
cated a 525% increase m employ- 
ment at the Goodyear Aircraft Cor- 
poration plant near Akrcm^ Ohk>. and thus 
Bbonred the necemty iac mcreased ca^M.- 
city and more ftnid movement of traffic 
on state route U.S. Z24 and cosmectsng 
roads in the vicinity of this defense 
indnatry from Pear\ Harixrar came the 
spark tl^t was to cliange tbos secondary 
b^b-mamtenanoe ooet hij§^way into one 
of tb© typical new access routes construct- 
ed ttn^gbout the natKm. A jomt 
co-operative agreement was entered into 
promptly between theOhio Department of 
Highways and the Pubhc Roads Adnmus- 
tration and a contract was awarded in 
May 1942 for 1.79 miles of four-lane 
divided highway^ The estimated traffic 
justified a fonr-lane divided type Traf- 
fic counts soon after the load was opened 
showed 9,328 vetacles per 24-hour day, 
and 1,214 vetnciles m a peak hour This 
will quite probably increase. 
y mt-w at ClMluiiMts Asaiimd 
Fntnre usefulness of this improved 
highway is assured, as after the wax it 
wiH become a permanent hnk a bdt- 
bne route around soutkeastem Akron and 
also first lisk m a major east-and- 
west highwsLy across the state. The tela- 
tbcm of new constxactiDn to the dd state 
route U.S, ^24 is shown in Fig. i. 

/ 


The design provided for two 24-ft con- 
crete pavements of typical aection, sepa^ 
rated by a paved me^al divider 4-ft vide 
which merges into a 30-ft, seeded medial 
divider near the east end of the projept. 
From the 4-iii. sand-stone curb, the shoul- 
der slopes I in, per ft, to the right-of-way 
Bne, The major approach ramp from 
state route U S. 224 at the eobranoe to the 
plant consisted of two 12-ft. lanes sepa- 
rated from a single 12-ft. Ians by a i-ft. 
asphaltic medial dxvidtf . Cofn^rtractksi 
of tiie approach tamp mchided ohe conh- 
noons concrete-beam bridge to sepHiate 
the traffic, on this ramp from throng 
traffic Fortunately the old route aer- 
ved admirably dcring the constmction of 
tha bridge and of the new highway and 
outside of physical ha2sards such as 
curves and poor ccnufition of the road 
surface, there was little inconvenience to 
defense workers m iheir movements to 
and bom work. While as much speed 
m construction was maintained as was 
practicable, haste wras not so urgent as 
m some other parts of the country, where 
no roads were available to serve ne^ 
plants 

Before the new highway was designed 
surveys of traffic volume and directkm 
were made by the Division of Traffic' and 
Safety of the Ohio Diqiartment of High- 
ways (Fig 2), The antKupated major 
conQictmg movemmt for a oue-hsdf hoar 
vohune, where the fiows of 180 and i94 
vehicles interaecfced the 324 stream at 
traffic, did not eauBe any apprecUble 
delay, since the 324 vehkdea ctemed' the 
hitqmachoQ: ahead of the laeoadag traffic, 

A M 41 SmrMr MItab ail Hovb 

Two eairance lanes and one taxt Uftt 
on the appxoadi imap ime deb^^ied ifiv 
a lane capacity of 7^0 vehklei and Auale 
speed of 35 miles an hooc. Staaa 
U.S. 2^4 waa designed Aor a mayow um 
hourly lue capacity of r,oop vebiGlei at . 


a safe speed of 70 miles an hour and a 
1,000-ft. sight dntance. Maxonmai cur- 
vature is 2^ yA, with return radii for 
service and access roads to the plant 
ranging fnm 35 ta 100 ft 

Traffic induced by mcreased employ- 
meat has exceeded onginal estimates. 
The industry has yffonded ample parking 
lots, wdl distnbuted inthe diffisrent plant 
areosL Ei^MKtedi^uMbyempkyMswu 
esthnated 011941 at 2*5 persons per car. 
A fi^d count complel^ in Apm 1945 
gave an actual use of 2*6 persons per car 
entetipg and leaving. This comperes 
fevourably with the state average of 2''x3 
persons per car. 

Ptunary intefsectiosis with Sooth At- , 
Ungtoo Street, the Roadside Park 1^ 
jproach, and the ramp approach to service 
roads were channehred to fit eitunated 
volume and directioii of traffic fiow. 
Median stnps qt islands in i 3 m chan- 
neluation are of asphaltic concrete con- 
fined by a 4-in. sandstone curb. Islands 
are set baiidc approximately 2 ft, from the 
projected curb Hue as yffotc^cticn from 
weaving vehicles. The present mterc- 
section ^th George Washix^^ton Boule- 
vard IS temporaiy and will be relocated 
und chammlwd when U. S. 224 is im- 
proved east ^ thk intersection. 

Very few employees walk nc ride 
bicycles to reach the plant becaoae of its 
remote locatmii. ktudfes mdi-' 

cate over 70% of tkw espployeqs are 
dependent on private and tl^ 
mainder use bUM, winch me crowded to 
capoddy. Ifafntmaiv^e parts and the 
msndcap at wchaniffl 
ffifficalt to olEi'^hui. Api m w dn wdwy 
of the sn^doym roade j nffiet of mbee 

the ffiday df 
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|^Btth^;|o or <^91^ 

^ ’ Bocanso ol- ;m«e 

ciHifi^ pQiE$ma»l ifid lXffiDs§f0rtq.1^ fac- 
tors, aJia tfcjc i?ct 43 ^ *hflce j» ittfifr tope 
of ^eeutjiait A^tkmal ^uispartatton 
eqDipaDaei^t^ it ir apparent ti^t efitcreat 
aoc<M to paHd^ Iota «o4 j^erwce 
roads jpvidSn^ ^e and ^«dy tnuiar 
partst^^are a neceawy am) vtfcal put 
of dstepe 

ooftatnictioa a prbjoct hfce 
the W aoder dwcwaaioa o*rt pffeooat 
as jnaiiay ixanaual featofM sls migttt te 
oxpeoted. However, in this csac tlte 
necettity d avoidmg satemrptpooe to 
tak&c did eafl 4 or study. Til* ordinary 
tyig hway pECo|ect, constructed while traflftc 
goes OQ, involves tral&c which to a berge 
cacteut changes frwh day to day and thus 
can be readdy slutted without canfusion. 
It was not possible to move traffic about 
readily m this instance as the greater part 
was of a local nature interested lu access 
to the plant When drivers became fami- 
liar with one procedure it was difficult 
to get them to choice it without causing 
some confusion^ Relocaticm. of the exist- 
mg route along plant entrances, and 
leaving the old pavement in place to 
remain as a service xoad, sisiplihed the 
problem to a certain extent 

Lilce many other such plants, the 
Goodyear Aircraft Assembly Plant 
expanded rapidly dunng the earlier days 
of the war. As employment rose consi- 
derably over what was expected oiigiiially 
parking facilities required revision. These 
changing conditionfl called for several 
revisions m plant entrances to meet the 
demands of traffic The additiim of a 
parking area east of KeEy Avenue and 
north of Waterloo Road mstde it necessary 
to pave a porbon of the Waterloo Road 
approach dimng the winter of 1942-1943 
50 that traffic could be adequately serv^ 
when maxnnum ^ployment was reached. 
Pavement on tins sectioii, placed duling 
late January and early February, required 
the removal of approximately 18 in of 
frozen aubgmde and replacement before 
work could proceed As it was not ongi- 
nally planned to pave this section until 
the following spring the snbgrade had not 
been covored 


StfpptanMfitanr lUad ItoWelwM 

Cement treated with Vinsol resin was 
used throughout the project m the pave- 
ment Concrete to resist the actioQ of salts 



During contcruetkm of the new bi1dg«f traffic was maintained on adjacent ttructure. 
Concrete lilla In foreground were pieced to Support timber fe^Mwork. 


used extensively in this area m the 
removal d snow and ice 

Changing traffic requirements caused 
by expanding plant and parkmg facihttes 
M to the improvement of three addi- 
tional sectionp of highway to act as feeder 
routes to the project Arhngton Street 
north from U S. 224 was the first of the 
additional access rcnites to be placed under 
contract This was followed recently by 
Kelly Avenue from the old U S. 224 to 
Tnplett Boulevard, on which work is 
now completed. The Tnplett Boulevard 
section from Arhngtoa Street to Kelly 
Avenue, which has been advertised fei 
bids, and the contuination of U S. 224 
east from George Washmgton Boulevard 
to Koute 8, whKh is now under contract, 
will complete the access roads in this 
general area. 

Relocation of U S. 224 crossed a section 
of unstable peat and muck between Stas 
203 and 204 -f 7 2. The plans provided 
for removal before embankment construc- 
tion was started. This procedure was 
used here because the peat was only 
about 5 ft. deep, while the fill section at 
this point was 35 ft high Fortnnately 
rock from roadway excavation about 
2,000 ft. away was available for replace- 
ment, 50 that a sufficient depth of material 
could be placed to provide a stable 
foundabon. 


Two ftrfdfot Roqulrod 

Relocation and s^aration of grades 
required the conatmction of two major 
bridges Oneof these, which camjes traf- 
fic over the Baltimore and Ohio Railroad, 
has a 64-ft. clear span, a remfoiced con- 
crete ngid frame, and concrete ” V '* 
abutments It has two 26-ft roadway 
sectioDs, a 4-ft dividing Atrip, and two 
6-ft. walks The rock-cut railroad section 
provides an ideal condition for this type 
of structure. Since at is on a i" 30' hori- 
zontal curve, it has a superelevation of 
I ‘57 ft Because of wartime restrictions 
on the use of steel, the contractor worked 
out a novel tunber centering plan which 
proved satisfactory He constructed con- 
crete silb on the edges of the rock cut 
with the top in the same plane as the 
curve super^vaiion. These sills 
placed cm 7'5-ft and 8 5-ft centres 
Falsework was then set up using S-by-S 
and lo-by-io timbers on 5-ft centres for 
the north part of the deck, which was the 
low side of the soperdevated curve The 
railroad track, wtach was m service dnnng 
constrnction, was spanned with iz-by-iz 
timbers spaced 16 ft in the clear 

Falsework was released on the north 
side as soon as the required penod was 
ended, and pulled along the incbned con- 
crete siUs to the high side of the super- 
elevated curve to permit construction of 
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the other deck sectioQ. This^ method 
permitted form work to be used a^&m 
with a minimum of time loss between' 
placement of adjoining deckaootiocs, and 
also at a minimum coat for adaptmg the 
fonns The procedure used vras- (i) to 
loosen the forms to secure clearance^ {2) 
mo\ c the forms, (3) change the face farms 
to provide for coping, and (4) wedge up 
to grade 

The othk bndge constructed as a part 
of this project is a contmuous concrete- 
beam type composed of four spans, con- 
secutively 4oi, 55J, 55^ and 40^ ft. from 
centre to centre of beanng Like the 


structuce just ft fiu tw& id-ft,. 

roadway sectimis imh a 4-ft dividing 
stnpAnd two 6-ft. and is os a t** 30/ 
curve, it cames tragic troih U,S. 224 
over the Goodyear jbtidustiial track a 

ramp providmg access and eadt to the 
plant for the th^oaamia ci employees 
engaged in vital war work thm. FhtBe- 
work was s^ np m such a way that rail- 
road tra^c could he mamtained. ^ 
On the newly conatmcted project 
shoulders and sk^^ arv seeded to provide 
a cover agamst erdsicm and to bloi^ them 
mto the landscape. 'Tba& project & a 
good example of a very necessary warthae 



tfacifity wrhklr abo constitatcy 41 deaiiabto 
ImproyefS^ hi am impckrtant highway 

syatefflt^ ' 

Cc!nstln^ct|0n^ was svpervwed liW .ttie 
OlwO Da^rtnwnt ci H^bwaya , H- Gr 
Soma, directot; H. Mooi^ dbnBtot 
okginj^ : :&€. P. SiittSer, ei^lnoflr, 
Boraan of Loeatton and Right of Way ; 
R. O chW engtuoer of co aatn ic - 

tion; W. S Kmdman, chi^ engiiiaer, 
£iOTeau oi Bridges, H- S. Real, 
engmem:. Bureau tif Traffic and Safety ; 
AV, H. Wardtxuui, divhson coostrecticm 
engineer ; and L-. W Hine, fffp|ect migl- 
neer. The contractor fear fh* project was 
A. J. ^dtes Cbnsfxucfaon Com|>axty^ 
Robert Craig, supem^cbdent — 
ackncwled^^ments io '"Civil Engmjfenng 



Formi used for brkige plen 
were readily set and 
removed wedge ptm coenect 
form braces , wmi liner was 


nf.2. Typical 
Traffic Volume 
Survey used In 
deslgiUag the 
Highway. R|giws 
represent 
Vehictes per 
Half-Hour Period. 






WOOC>EN FOSjlS miikd to exact shape of 
caat-ln-piaoe concreU raiUng are erected 
M by trvant A DeswUer, ooeanctor, Detroit, 
on bridge to carry om of dWided roadways 
of Detroit Inductrlai &mresiway over 
Southfield Road. Cast-ln-fftace ratlings are 
typical of aR highway grade leparitlon 
bridm coattructad on this modern freeway 
by Hkhlgpn State Highway Depaitmins^ 
(•*C9fuirufiv» 3/#iW5.'7 


Concrele Railing 
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PtlHflNGl OF CONCRETE SLABS 

Methods ifor Freventioo and CorrecUon 

(R6£9mm«i»datfMf of b Cammfttjee ippiQfnted by the H/ghweys Research Board of 
AmeHca, and puhIHhed No, 4 of a ^ries of MMas— W artime Road Problems,) 


T he action of cxmcteto 

ftt ciaclcB and edges 

reanks an nniavoiuablfi oom- 
bmatioQ of sotl iypo, water and amount 
of weight of ixaJSx, 

The snb-grade aort type, where 
pompuig oocuxs. conststs of sods contain- 
mg a pradommance of wit and day 
Non-plaBtic grannlax eoUs sodi as san^ 
and gravds are not susceptible to this 
action. 

Free water tnust be present 
iininediateiy under the -joint, crack or 
edge of the pavement for pumpmg to 
DCCBT. As a result, this action takes place 
during periods of prolonged rainfall such 
as may be expected nonndly in the 
spring and fall seasons. The source of 
water la largely surface infiltratioa 
through cracks, joints and edges of the 
pavement, but may be frcan water-bearing 
strata of high water-tables. 

^ A large namber of heavily loadpd 
trucks, in combination with a susceptible 
soil ty^ and water, is the final and most 
important factor m pumpfix^ The 
defiection of a slab end as de^ndent 
upon the total load passing over a joint 
or crack at any given time Thus, the 
load wtuch governs the amount of the 
deflecticm is the 'axle load regardless of 
the number and size of the tyres carrying 
the load. The present war efiort has 
resulted m an increase m the number 
of heavily loaded vehicles, which in turn 
has increased both the seventy of the 
pumf^ng action and the extent of its 
occiirrence, 

PrMWitfva and CerraeCtwi 
Procaduret 

The problem of maintenance m relabon 
to pumping ocenns m connection with 
two conditions 

Case 1. — Pavements on which pumping 
may occur, due to the character of the 
sub-grade and expected heavy load^. 

2. — Pavements on vduch pumping 
has progressed to an appreciable degrOe. 
doe to the character of the sub-grade and 
the presence of heavy loads. 

Piwantloffi 

In case i an examinatiou should- be 
made ef the sub-grade on any secbcm of 
parement winch fs being subjected to a, 
greater than normal number of heavy 
ioa^. Such an exsumnatkm should be 
madaby an es^vrienced soils eugiiieer and 
all the aoits on the section shemH be 
dSssifiied by vimSl inspeebon 'or by the 
Saa^des as may be darned 
neussary. Since oxanunatum of many 
pE( vemento' mdioated that puthpiBg 
cfoes not ebrarr on sub-giuifeacai^^ 

soils rtr gravrls, speda) 
eamtBOawm in sfoaa having such eu1> 
grade be redooed to a ismtmnm. 


<hi sections on nduch the sub-grade and 
shoulder materials are composed of 
types <d soils toat are conducive to 
pnmptog, measures to prevent pumping, 
such as the sealing of joints^ care oi 
surface drainage, and attention to 
drainage problei^, should be tsdeen. 

The complete waterproofing of jmnts 
and cracks by the use of bituminous fillers 
has never beim acemnphahed. Therefore, 
constant attention to the main tana ace 
of a seal wiU be necessary if pumpuig is 
to be prevented by this method. 

The use of French or other type drains 
through the shoulders of the road and 
into the ditches has been repor^ as only 
partially successful m stopinng active 
pumping. The use of them canijot be 
recommended except as a temporary 
preventive measure. 

It has been observed that new shoulders 
sloped to drain storm water to the pave- 
ment instead of to the ditches, high 
shoulders on existing pavements or 
shoulders which are badly rutted, con- 
tribute to pumping Therefore, the 
maintenance ot smooth shoulders sloping 
toward the ditch will hulp to dmunate 
pumpmg. (This seems obvious, but 
tbrouj^out the United States high and 
rutted shoulders on pavements are oft«i 
overlooked) Pilling ruts and holes along 
the tMlges of pav^nents with pennons 
maten^ and the use of unsurfaced 
widening strips composed of pervious 
matenate may ^divert the fiow of water 
toward the pavement. These conditions 
contnbnte to pumpang and such measures 
should be avoided m maintenance 
operations. All ruts, holes and trenches 
for widening znateriala should be filled 
with impervious material and sloped 
toward the ditch 

Correction 

In Case 2 the most successful method 
of treatment consists in forcing a suit- 
able mixture tmder the dab. Several 
commonly used mixtures for this purpose 
are described later in the report. This 
procedure forces water out from under the 
slab and fills the yoid between the aub- 
grade and the slab. Settled dabs may 
also be brought bock to proper elevation 
by coatinni^ the Oparatioa. 

The materials, eqmpment and proop- 
^dures do^cribed hereafter are typi^ of 
those used by several States m fhe filling 
of void spaces under pavement slabs by 
means of the mod jade 

MATEMALS 

Softs 

The type of soil Used in mud jack 
mixtures must aeoessanly vary with the 
iocation in which work is being done. 
There are. howeivcr. some soil diaiac- 
tette^ which wili make mud jaekh^ 


more efficient A suitable soil must be 
of such character that it will slake readily 
in water to form a mixture of umiotm 
consistency and shall be reasonably 
free of organic material It must be 
reasonaliily free from glne-hke colloids 
which do not soften re^ly when mixed 
with water and are productive of objec- 
tionable packing of the mixture in the 
mad jack. One State reports that soil 
having low shrinkage and a small quantity 
of colloidal clay gives the best combina- 
tion The day ^ds to the workability 
of the^mix and keeps the coarse particles 
in suapension. 

Mhotarai 

The lands of mixtures and the propor- 
tions of sotk and admixtures used 
in vanoiis States differ All States 
reporting indicate satisfactory results 
with the mixture they use The mixtures 
and the methods of preparation used by 
several States are presented here for 
injcimatioii The term ** slurry used 
in the following descriptions and dse- 
where in the report refers to the fwiI- 
water-admixtnre combination having the 
consistency required for use in the mud 
jack- 

lllinoli 

The sJuny shall consist of a mixture 
of cement limestone dust, slow curmg 
liquid asphalt, soil and water The per- 
centage of these ingredients by volume, 
exclusive of water, are approximately as 


follows * — 

Matenal Per cent. 

Coment , , . , , , n 

limestone dust . . . it 

Slow cunng liquid asphalt 

(SC-2 grade) . . . . 19 

Soil 59 


Total . . . . TOO 


or, in terms of parts by i-Tilume : 

Cement part 

Imnestone dust . . . . i part 

Slow curing liquid asphalt 
(SC-2 grade) . . . - i - 75 parts 

Soil . . . . . . * » 5 ‘ 5 pa*tB 

NoU — Due to the fact that slow- 
cnnng (SC) liquid asphalts are now 
unobtainable, it is suggested by V, L. 
Glover, Engineer of Materiahs. Illinois 
State Highway 3Department, that the 
fbJiowttig grade of medium cunng liquid 
asphalt be substituted 
Anhalt. MC-i. This material shall 
be a medium-curing cut-back asphalt 
conesisting of ' a petroleum residuum 
fluxed With a suitable distillate. It shall 
be free from water, show no separation 
on studiiig and shall cooform to the 
folknring requiiements : 

(4) Flfl^ pomt (Tag open 

cup), not less than . . ioo®F. 


62 
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Viscosity, SayboH Furol, 
at i2a"F, seconcb -- 75 to 150* 
(ic) Distiliatton test : 

Distillate, per cent, by 
volume of totol dis- 
tillate to 680 *F : 

Distillate to 437*F, not 
moretbau .. ao 

Distillate to 5O0®F . . as to 65 

DistUlate to 6oa*F - . 7 q to ^ 
Residue from distillation 
to 68o“F per cent, 
volume by difference, 
not leas than . . 60 

(d) Charactenstics ot residue 
from distillatioa test ^ 

(1) Penetration at 77*F, 

100 g , 5 sec , . 150 to joo 

(2) I>act]lity at 77*F 
^when the penetra- 
tion at 77‘'F is be- 
tween 150 and aoo) 

not less than . . 100 cm 

(3) Ductility in centi- 
metres at 39*2“F, 
rate J cm iper 
imante not less than 
I ho of the penetca- 
tioii at 77®F. 

(jj) Bitumen soluble m 
carbon disulphide, 
not less than 99‘5% 

(5) Spot test Negative. 

The amount of wuter used shall be 
vaned m accordance with the moisture 
content of the eoil and the consistency 
desired Generally, 3-25 parts oi wat^ 
will be sufficient 

Silty clay or day loam top soils are 
the most suitable The clay adds work- 
ability; the sand reduces tiie shrinkage 
and increases the stability of the mixture, 
the ml IS the waterproofing agent , 
tbe cement increases stability, helps to 
absorb the water, reduces the rfunnkage, 
*and accelerates set ; the limestone dust 
accomplishes the same purposes as tbe 
cement although to a lesser degree, 
reduces the amount oi cement required, 
and aids in holding tbe oil in the mixture 

A small trial batch should be made 
to determine tbe amount of water required 
to produce the proper ccmsistency. and 
also to determine tbe amount of cement 
and limestone dust needed to obtam the 
necessary initial set and stabUity. The 
amounts of these three ingredients will 
vary wrth tbe type of sml used and the 
purpose for which the mixture is to be 
used , that is. whether it is to be used 
for lifting the slab back to grade or 
filling the voids under the slab caused by 
the pumping action 

In preparing the mixture, part of the 
water and the soil should be mixed 
first, then the bqutd asphalt added, and 
finally the cement, limestone dust and 
such additional water as may be needed 
for the proper consxstency and to 
aocompliah the purpose for which the 
mixture is to be tised. 

Xusas 

The mixture used is made by cambuung 
8 j»rts by volume of centent. 5 to 8 
parts of MO2 or MC-3 cutback asphalt 
and 84 to 87 parts oi soil with sufficient 
water to produce a conststeccy about 
like very thick buttermilk The tmxmg 
is done in a small concrete mixer 

• IV Tiioaiity usid thaidd bt frpm lOp to 15 A 


Hlesowrf 

When mnd jaclr^k for the 
of fbe pumping hras atottod m 

etaneut pt^ cnbic yard 
of earth were used. For r«f»t 
mote Batisfoctoiyr results have been 
obtained with a mixture contamuig 4 
bags of cenunt per cubic yard of eoil. 

OWe 

On one project CSuo reports 
foltowing — 

Daring November and December of 
last year the Fre^c^ drahas were sUp|>le' 
roented by pavement jacking at all joaots 
where pumping was observed. Various 
mix proportions were used^ and all of the 
mixes substantially rednc^ tbe amount 
of pumping 

Mix I consisted of 30 per cent SC-a 
and 50 cent, powdered asplialt by 
w«ght. For the weatho* conditions at 
the time this work was done a tempera- 
ture of about 250 d^ees F. was neces- 
sary. 

2 consisted of soil, powdoned 
asphalt and SC-3. This material baa 
extruded from the jornts and cracked 
the pavement badly 

Mix 3 consisted of 67 per cent, soil, 
23 per cent. SC-3, 4*5 P®r cent, cement 
and 3*5 per cent powdered asphalt by 
weight with sufficient water to make 
the mixture workable m the mud jack 
This was the first mix to be tried, and 
it was gradually changed by lowenog the 
percentage of soil, cement and water 
until mix 2 was attained. Mix 2 was 
essentially a stage in this transition. 

Study of the perfonnance of the 
various treatments used indicates that 
the mixture of SC-z and powdered 
asphalt alone has given the most sats- 
faclory results However, all of the 
mixes tned have resulted in considerable 
improvement of the pavement when 


-i _ . "f L. 

quAhhty vnrioi irom B to. ;i5 per 

ibixtard aiw 

or' «o|l bitsimiitoat mataiaf aod 
muot have fa»r sbciril^^ When dried 
sad mmt ffow at a r^A^vtdy heavy 
ooBsastenCyi ~ ^ . 

ToaMi^ Sell and SollrMbttmtt 

lAboratc^ teats rfiould be utdtfied to 
measute tbe shnakage and hatdehnig'^ 
chJunctemticft tff the aoH and «oil- 
mnctorea ha, an emecgenoy and as n 
routine field test, the stuinlage may be 
juc^ed by mixing a jffoperly poc^^iortaonod 
batdi of thje mateinalff th •toe consistency ~ 
deeired by the mad jack operator and 
zBoulding parts of the mixtone is the tap 
of ice-cream cartonS or other fiat con- 
tauKirs and drying in the eun or aaay other 
avadable h^t source. The eatUe 
abemioe of shrinkage or the occnrrence of 
a very NnaU amount of torinkage wifi 
indicate a sabsiactory mbcture. Appre- 
ciable shrinkage will indicate the necessity 
for a change in soil or the use of an 
additional quantity of admixture. 

Hardening may be judged by means 
of similar samples buried at the edge of 
the slab for 24 hoars. 

ttocommanded n«ld Frooefinm 

The following procedure is typical of 
that being followed by moot States and 
IS recommended by the Committee 
Such vanatioos as local conditiQns may 
require are desirable and permissible 

DrflHiv 

For the expulaipu bf water and for 
filling the voids under the slab a hole is 
drilled near the intersection of the traos- 
verse joint or crack wrth the centre 
joint The location of each hole should 
be approxm^tely 10 m. from the centre 
joint and loan, from the transverse joint 
or crack (Ftg 1). The hole should be 



ftg. K Typical locBtlon of voki ffillng v>d HHAag holes at 
trancvcrse Joints and cracks C, void flSinf hole : O IKtlng hole. 


compared jto ite condition m tbe fall of 

1941 

Note : — la view of the fact that slow 
cnnng (SC) liquid asphalts are now 
unobtunable, Mr Charles W. Allen, 
Acting Chief Engmeer, Bureau of Tests, 
Ohio State Department of Highways^ 
reports that Ohio intends to experiment 
with the lighter consistency medium' 
cimng (MC) liquid asphalts and road 
tars, 

Admlxbim 

The reports i«cc3ved mdicato that the 
choi^ of an admixture for use with soil 
IS a matter to be left to tbe judgment of 
tbe engineer. The quantity of qpment 
iis^ vanes from o to 3 ba^ per cubic 
yard. The bitumtoons material, whew 
ttsed, may be slow curing aamhattic ci! or 
medium curing cutback asphalt and ^ 

M 


located on the ^ aide of the tmnsveme 
joint or crack in tbe direction of traffic. 

When the pumping actkon hsa caused 
settlement of the slab and it is desired 
to lift it back to grade, boles toould be 
dulled 30 m. each way fpom the intBr- 
section of toe transverse otack or joant 
with the outside edge ^ the slab (Fig. i)- 
The location of both void fiflmg 
holes and tbe hftxng bolea toown to 
Figito^ I are idr average conditlouau 
Oto^ positions of toe bolto be 
deairaMe mider game fiM. nopditoHajA 
In tbe coke of 4*^lane pavemesats, fetrie- 
merit flUmoat alw«^ CKX>tira to tog^outtoie 
tone wbicb^caniad toe bidk.of bevvy 

traffic. The inaade orpasatog lane aolddm 
Hetties. 

a. W 

■a-Pssf 34.1 . - ' 
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GHAblNG CONCRETE AGGREGATES 


r f coijcrcte is to 1>^ stn^ wstcr- 
tig^it, sad Aurabte t£ most be densp ; 
is, £»«, voids. K beRp of 
stonca aU of oo^ ^e vouSd be ixHy 
about balf Sterne, tbe rest beang pockets 
cif $b between tbe stones Hie deapest 
loatenal witb wbub to iM these vqoIb 
is mom Rtones, but obviooEly they 
most be smcdlm tbap the laxgeet stones 
and there must bn smatier and stHl 
smaBerparttdes to fill the spaces between 
an the stos li^er than the smallest 
This proportioning of the difSereat sizes 
of particles of a^regate from the laige&t 
to the smallest is known as '' grading/' 
and the more carefolly an aggregate is 
graded the stronger a concrete wiU be 
if qK the other processes are the same. 

The pnnaplep of grading are demon- 
strated diagraminatically m Figs i to 
5, In F%g I the stones are all of one 
size, and there is a large proportion of 
voids. In Fig 2 there are two sizes of 
atone and m Ftg. 3 three sizes, and it 
wifl be seen that the voids are progres- 
sively reduced. !Pteces of aggregate are 
of course, of irregular shape, and these 
diagrams are intended to show the 
principle only. Ftg 4 shows a concrete 
nujc that ifl deficient m the smaller sixes 
of stone^ and it can be seen that when 
this concrete is set and hard it will have 
a high proportion of voids A seebon 
cut through concrete made with a 
properly «^ed a^:regate is shown in 
5i where it rs seen that pieces of 
aggregate of different sizes are more or 
leas evenly distributed and, when they 
are coated with a thm film of mortar, 
make a dense concrete 
It might be thought that sand could 
be used to fill the spaces between large 
pieces of gravel, but this would result 
m a lesft dense and weaker concrete, 
unless it were very nch in cement, due 
to the eactra surface area of small par- 
ticles compared with an equal volume 
of iaiger particles An example wiU 
make tins clear i 

SuKFACB Area of Aggregates — 


Consider a cube with 12-m sides 6) 
and the divitdenfi shown in Ftg y. 

If tins cube wete divided into eight 
7) there would be eight cubes 
with 6 -in. sides Each side has a sur- 
face area of 6 m byOin. *1:13680 hl 
E ach cube, havmg^ ox sides, uere- 
fore have a total surface area of 36 sq 
X 6^216 eq, in , and tim total area 
of the fturfaces ^ tfie eight cubes would 
be 216 X 8 « i.T^fi-sq m 
Now divide the la-m, cube rato r-in. 
cubes. This will give la x 12 x 12 
1,^28 cobte, each measuimg i ia by 
1 m. by r hx £adh aide has an area of 
I -sq, in.« so that eaeb cube, having six 
^des, has a surface area ^ 6 sq, m. 
The total Bsjriace area <3if the 1,728 r^in 
Gs(ibes is therefore 6 sq, m. X t »728 = 

10.36B H' ^ 

fhe same- voitime -of r-hx cubes* 
has a anriace area six timea as great as' 
an iq'hat volume erf fi-in. enb^ and 
this that ebt timee as mach 

oi^ftciKt wdnkl Wrmeessioy to coat the 


amaHer pieces with the same thickness 
pf cement paste. The example demon- 
stratos the mason for the low strength 
of mortar made with fine sand mUess it 
is ves[y nch in cement 

Coarse aM) PTne Aggregates. — The 
id^ aggregate is one comprising all sizes 
from & largest to the smallest m the 
proportioos that produce the greatest 
density, and ^ is found m practice that 
this can best be obtained by dividing 
the aggregate mto two sizes, the coarse 
and the fin& 

Coarse aggregate is all the material 
that !S retained on a sieve with 
boles Fine aggregate is the material 
that will pass through a i^-m sieve, 
with any excels of dust removed If 
the coarse and fine aggregates are both 
properly graded, that is if they contam 
different size particles in such propor- 
tions that each is of the greatest possible 
density, then a suitable aggregate is 


Coarse and " All-in " Aggregate — 
Spread out about 100 lb of the matconql 
and divide it into four parts as nearly 
equal as possible. Discard two of the 
quarters, and remix and spread out the 
remamiug two quarters Again diwde 
the matenal into four parts as neatly 
equal as possible, discard two of tbe 
parts, and remix the remaining two parts, 
which will weigh about 25 lb From 
this weigh out 20 lb for sampling 
Fme Aggregate: — Spread out 50 lb 
of the matenal, and continue quarter- 
ing and remixmg three times, as before, 
until about 3 lb. are left, and from this 
weigh out 50 ounces for sampling 
Sieve Sixes — ^It is iroiiortant that 
standard sieves should be used for 
^gi’'^83.tes, as mesh sizes men- 
tioned m specifications generally refer 
to standard sieves It must be borne m 
mind that a J-m mesh is not the same 
as 4 meshes to a Lmear inch, because 



Fig I. Fig. 2. Fig. 3. 



F^. A— A ftadly Graded Coueme with InsufflciantHrie Material 


produced by n nxi wg them together to 
the proportionB of two parts of the coarse 
aggregate to one part ,of the firne 
aggregate • 

Sampung Aggregates — ^T o ascertain 
the grading of an ^regate by the use 
of different Size sieves as diseirssed in 
the fifilowmg it is necessary that the 
sample to be tested shoidd be truly 
representative of the matenal. In the 
case of coarse or aggre^te 

it 18 common to test a sample weighing 
^abont 20 lb. For fine aggregate a 
emalha’ aai^e we^hmg about 3 lb is 
anffident The beat way to get a repie- 
fieptative sample is as fotiows. 
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Fig. S.-wCoucrete ntade with Well Graded 
Aaregate. 





ladtoM Cwc ri4e Ji 


MmMd 

the latter mU have axnaller opemoga 
due to the space occupied hy the wires 
The Bntish Standard Teat Sieves, with 
the carrespondmg dun^isions of the 
opeoings in deamata and fraclaons of 
an inch, are given in Table ni. 


Table III — Standard Steves 


Sieve Size 
or Number. 

1 

Nominal 
Size of 
Aperture 
(m) 

I Nearest 
Fractional 
' Eqitrvalent 

(“>)• 

u in. 

H 

li 

t " 

1 , 

I 

1 .. 

1 ! 

1 

A - 

^ i 

A 

No 7 

0 owe ! 


.. 14 

0 0474 

1/21 

.. 

0 0230 

1/42 

62 

0 0116 ! 

1 M 

.. MIO 

i 0 0000 1 

1/166 


Nests of these standard sieves (Fig. 
8) are obtainable £rom snppbers of 
concrete testing apparatus are 

arranged to nest mstide on© another. 


pances^ and also ih peiteutages of ihe 
wejg^ of the totejl sample XI fitsapki^ 
of difietent i^etg^ are tested, the 
centages may be Tised* 

GrADIKG OoAJUBE AGdbB6^TR>— For 
most practical purposes a coarse %gTe- 
gate of i-m, maxunmn site is smtiaTiy 
graded if a 2o4,b. s&u^e passes the 
iottowicg test. 

Not more than 2 lb (10 per pent.) 
should pass through a sieve with 
•^'iiL m^es 

Not more than ra lb. (60 per cent) 
and not less than 5 lb (25 per cent.) 
should pass f pL 

Not more than 1 Ib. (5 per cent) 
should be retahied oo a |-ut. Gueve. 
and these stones should not greatly 
exceed the f-nt dimension. 

A grading recomiiiended by the Insti- 
tntion of Structural Engineers fca* 
aggregate of f>m. maxuaum sue is as 
follows (20-lb sample). 

None must pass ^ m 
4 lb (20 per cent,} must pass ^ in. 

8 lb (40 per cent ) must jpasa J m. 

12 lb (60 per cent ) must pass f in. 

16 lb (80 per cent) must pass | m 


4 »«it ILM^ 

Tctaadmum aixe sample}^ , 

than x ItK 

^ to pass ■fiHi,-' 

Noteless fiiaa 2 fb. (to per 
to pass I m. Bod he retained on ^ ht 

Not nutte fbm lb ($0 per 
or lew to lb (50 per. coat) l3p_ 
paw in. and be retained on I in. 

Not toOETO tlym I lb. (5 percent) 
to be retained on x|; im 
|>m. maynmiin sue l2o-lb. sample}^ 

Not mpro than % Ib. (5 per ceid^] to 
pass ^ in. 

Not Uw than 4 lb. (20 per cent), 
to paaa } in. and oe retained on ^ in, 

Ncft nmre than 14 lb. (70 per cent) 
or less than xo lb (50 per cent.) to 
pass i in. and be retax^ no f is. 

Npt mctto lhan i lb. (5 per cent) 
to be retained on | in. 
fsiL Twaarimum sice (aodb. sampleH* 

Not more than i Ib (5 per cent.) td 
pass ^ m. 

Not less than 18 lb (90 per cent), to 
pass } in and be retained on ^ in. 

Not more than i lb. (5 per cent ) to 
be letamed on | in. 

Grading Fi>te Aggregate. — ^A grad- 
ing of fine aggregate that will be accept- 
aUe for most concrete work is as follows^ 
using a sample weighing 50 ounces. 

Not more than 25 ox. (50 per cent.) 
or less than 15 ox. {j|o per, cent) to 
paw A ™ 

Not more than 30 012. (60 per cent ) 
or less than 20 02 (40 per cent,} to 
pass ^ in. 

Not more than 45 o*. (90 per cent ) 
or less than 35 oz (70 per cent.) to 
pass i in 

^lot less than 48 ox. (96 per cent) 
to pass 4 in. 

The British Standard ^lecification 
for grading fine aggregate is as follows 




Fig- V. — Two Sires Sieved out from ^ Sample of Coarse Aggregate. 



Fig. lOv— Three Sizes Sieved out frooi a Sample of Fine Aggregate* 


with the coarsest sie\'e at the top and 
the finest at the bottom, so that the 
sample can be put in the top sieve, the 
frame shaken, and the amounts left on 
each Sieve weighed Figs 9 and 10 
ahow various sizes of coarse and fine 
aggregate retained on different Sle^^es 
Tor most work, however, fewer sieves 
can be used In the following gradings 
it i9 assumed that the samples us^ weigh 
20 lb m the case of coarse and " ali-in " 
aggregate and 50 oz in the case of fine 
aggregate The quantities that should 
pas9 through or be retained on the 
various sieves are given m pounds and 



20 lb (100 per cent ) nmst pass | in* 
British Standard Sp^ificatio^ grmlingR 
for coarse aggregates of. tbrte different 
sizes are aa ^dUows. 


Not more 5 ox, (10 p^r coht) 
to oass No. 100 iiimro. 

Not more th«mr5 ox, ^ 


Fig 8.— Sieves for Grading Aggregates. 



DiL t 9 ^ 

>K<oi ieea 1^ 4| {5' P^ Met) 

&s£ UeiK @ukli 9| tik (5 par e^.) to 
.pttsi^No, X4ltiftv^ 

Kot 1083 tiiaa ^ (70 per ositl 

to pa«B K 5 , 7 ^eve. > 

Kot Iw tltfMi 471 ^ Q 3 t. <95 per coat) 
topaos a 8««v«. 

Inatatut;km of Structural Eiigiseeca 
raci^aiao^ t}» foIlowiQg ^fMing for 
fioe ag^?0g«t» 

Kmte must; pass x/75 ia. 

|o OK. (aoperceot) nnistpaes j/50 m* 
2Q OK. (40 per dealt K must pass in. 

'3d 0%. (60 per cent.) must past i is. 
40 os. {80 per cent) must pass } in. 

50 ot <700 per c^t.) must pass ^ in. 
fit 'win be noted that the Sma^ sieves 
osM m this analysis are not the "standard 
Sires g^FOs in Ts^tie Til.] 


Ghadiko “ Atirun ” Aggregate,— 
Th® Btitish Standard Spedficaton of 
£940 ^eoemuaeuda tbo foUoD0m3g gradings 
ifor ijp4n. and J4tr- all^jp *' aggregate, 
that IS that has not been 

fimorated into coarse and ^ fine, but 
tn£ich is dehverOd os a complete a|gre< 
gate contain^ «U sikcs from the largest 
to ibfi smaOeSt 

z^in xoBvktaim (solb sample) — 

Not more than 5 lb. (10 per cent ) 
to pass No Jtod sieve. 

Not less than 10 lb {v* per cent,) 
or more than 20 lb (40 per cent) to 
pass 4 * m. and be retaaned on No zoo 
sieve. 

Not leas than 25 lb. {50 per cent ) 
or more than 37 J lb (75 per cent) 
to pass I J IB. and be retained on ^ m 
Not more than ai lb. {5 per cent ) 
to be retained on zi nn 


AintU Utt, IMS 

i-in. maximum size (50-lb sample)— 

Not more than 5 Ib. (lo per cent ) 
to pass No 100 sieve. 

Not less than 15 lb, (30 per cent) 
or more than 25 Ib. (50 per cent ) to 
pass A in be retained on No zoo 
Sieve. 

Not less than 20 lb (40 per cent) 
or more than 30 lb (60 per cent.) to 
pa» { in and be retained on ^ in 

Not more than 2J (5 per cent ) to 
be retained on } in 

If the anaJysis shows that there is too 
much or too little of any particular size 
or Sizes, then some of the surplus must 
be screened out or more of other sizes 
added until the grading requirements 
axe met — [With acknowledgments to 
*' ConeyeU Buildtng & Concrete Products.'*) 


PUMPING OF CONCRETE « 


operatm is to force all trapped watec 
from under the slab by means of com- 
pressed air. This 13 necessary m order 
to avoid dilution of the soil mixture with 
water and to insure the filJmg of the void 
space. To allaw the escape of water, 
transverse joint should be vented 
at the outside edge of the pavement by 
digging away the ahoulder material, 

Whm tbw la evidence of considerable 
water under the slab> it sometinues 
necessary to strip sho^ sections of the 
bitumiuons filler bum the joints to allow 
free escape of the water. 

After the water has been hxroed out, 
the atony is pumped into the voids until 
it Bpp^ucs m the cracks and m the vents 
at the edge of the pavement. In some 
cases, it is advisable to adcrut shots of 
aar betwete ^lots of sbrny m order to 
force the mix the maximum possible 
distance. 

When the slab is not to be bfted. 


pumping is stopped when the dairy 
appears at cracks, joints or the edges of 
the pavement or when the slab starts 
to lift. In lifting slabs, the vents at the 
edges of the pavement are closed by filling 
With djrt, and, if necessary, wooden plugs 
are driven into adjacent holes and clay 
18 tamped into leaky joints Slurry i3 
then pumped m the lifting hole until the 
slab IS raised to the desired elevation. 

After all the void filling and lifting 
operations have been completed, the 
holes are sealed with clay Later the 
holes should be cleaned out and sealed 
with bitnmilioas filler 

The successful filling of void spaces 
under concrete pavements or the lifting 
of diepressed slab ends to their original 
elevation by means of the mud jack 
requires caafeful engineering supervision 
and skilful operation of equipment It is 
the opinion of the Committee that the 
entire attention of one experienced 


engineer will be required during the 
operation of each mud jack unit, and that 
operators of equipment should be care- 
luUy trained before being assigned lo 
work on heavily travelled roads The use 
of the mud jack without adequate super- 
vision or with inexpenenced operators is 
likely to result in failure to stoji pumping 
at slab eaids and may result in damage 
to the pavement. 

Equipment 

For ordinary operatronb, tlw standard 
mud-jacking equipment, which most of 
the highway departments already have 
may be used for tius work 
this consists of * — 

No 50 mud jack 
2i in. mnd jack bit. 

Air compressor 

zS to 35 lb jack hammer 

— (With acknowledgmcnfs to 
Construciwnal Review ") 



REfNFOirab CONCRETE SLEEPERS 
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Supported entirely on FrankI Piles. 

Driven from 62' to 80' to suit strata. 

Test loads 90 to 120 tons per pile. 

FRANKI REINFORCED CONCRETE PILES 

• SPEEDILY DRIVEN. 

• CAST AND CONSOLIDATED IN SITU. 

• GREATER BEARING CAPACITY. 

• MOST ECONOMICAL AND EFFiaENT. 

Pfease write for rkscriptive brochure to the Sole Licemees In Indie: 

THE BRAITHWAITE BURN AND JESSOP 
CONSTRUCTION COMPANY, LTD. 

Hftrcuitlle BuHdliiff, L«l v CALCUTTA* 


FRANKI PIIES 

MORE toni- ^u£t / 
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Cement 

Making 

Machinery 

IFe apeaali$e in the mmafaeture ef: 

PATENT SLURRY DESICCATORS 
ROTARY KILNS WITH PATENT 
RECUPERATORS 
AiR<SWEPT COAL PLANTS 
COMPOUND BALL-AND-TUBE 
GRINDING MILLS 
COMPLETE CRUSHING njVNTS 
ROTARY DRYERS 
MIXERS AND AGITATORS, ETC. 

BARROW-IN-FURNESS 

ENGLAND 


A/f En^iries to: 

VICKERS(india)LIMITED 

13/3 SIHAND ftOAD, CALCUTTA 
Aranch Office: BALLARD ROAD. BOMBAY. 
Tdephom: CAL. 400 . BOM. 2 S 731 . 





VALANOID 


KAStlC ROOWfi 

(IS APPUED COUD) 
FOR WATER PROOFING 
ANY ROOF AND 
FOR EXPANSION JOINTS 
IN CONCRETE STRUC- 
TURES a ROADS. 
REMAINS PLASTIC DOES 
NOT CRACK OR CHIP. 


UANOFACTVS£i(S — 

MAGFARLANE A CO., LTD. 

16, Tanpra Read, Tingra, 34, Umrrifton Rout North, 

CALCUTTA. BOMBAY 8. 


Write for 

««THE VALAMOtD WAY** Booklat: 

(UASE MENTION THIS JOURNAL.. 


It is right that the Building 
Engineer should always 
specify 

CHAMUNDI CEMENT 

It carries with It the Guarantee 
of absolute Reliability. But ft fs 
also right that cement should go 
first to strengthen the country's 
defences. So if you are expe- 
riencing difficulties about supplies 
—please be patient. The palmy 
days will come again when 
VICTORY Is won. 

THE MYSORE IRON & 
STEEL WORKS 
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USMIO KHOOMftD « CO., 
' ■ rooMA, , 

samtg Agniit Jot Oooem JMttrtet, 
fo nutmti Goamtd Xarwm DUtttet. 

THf 

CEM£llt MAftXETINe CONPANY 

Of tMOIA, LTD, 


Who are the Dlstrlbuton of 

A. C. C. A DAIMIA CEMENTS 


(CuTi nWW to MSMd tiM raqulramaata «f tiM Brittah 
Staadanl Spadflcattow.) 

For ' 

En{ifle«rs and Builders all over the Countiy 
today specify either •• EVEREST" ASBESTOS 
CEMENT » BIGSIX ” CORRUGATED 
SHEETS or EVEREST "TRAFFORO” 
SHEETS for their roofing problems. | 


For CEILINGS USE 

EVE REST” ASBESTOS wood 

“EVEREST" Rainwater 
tfid Soti Pipe* tod 
Fltth)|[s are exten^vely 
useda 

i Ready Stocks of “EVEREST” Asbestos j 
I Cement « BIGSIX " SHEETS, " Trafford " 1 
8 Sheets, " Crownit " Superthlrteen Sheets | 

1 1 and "Crownit" Corrugated Sheets, j 
Asbestos Wood, Rainwater and Soli P^ies 1 
end Fittings, etc., etc j 

WM** — eee**»»»a— eeeaee— natmiirrT? 

RASilii) KMOOADAO A CO., 

POOMA, 

StUot AttMti M Oeeton DtsiHa, 

IVrteraMr <Sao ♦ ^tennt tHtPrkt. 

fO« AtBeSTOS CfHANT LTD., 

M. BOMBAY. 



^EVERCST” ASBEBTOS 
CEMENT BUtLDINC PIPES, 
PimNCS AND eUTTEBS ARE 
AVAHSLE POR OVaiAN USE 

Many public authorkies In planning Municipal Housing 
schemes and market-places and also private contractors 
are specifying “EVEREST‘S ASBESTOS CEMENT 

goods to an Increasing extent. Why Because 

careful costing has shown them to he more economical 
than other materials. 

KONONY: 

It Is unnecessary to paint ** EVEREST ” ASBESTOS 
CEMENT building pipes and fittlngs<— the material 
retains a clean, gray appearance in harmony with 
either brick or stonework. Therefore considerable ' 
saving can be effected in both inftlaJ and maintenance 
costs. 

LONG LIFE: 

Once safely fixed in position “ EVEREST ” ASBESTOS 
CEMENT building pipes and fittings require no atten- 
tion whatsoever, there Is no possibility of deteriora- 
tion taking place throu^ long exposure to the 
elements and severe climatic conditions — a very 
practical advantage being that they are Rust and 
Rot Proof. 

DURABIUTY: 

"EVEREST" ASBESTOS CEMENT building pipes, 
fittings and gutters are robust and retain their 
original thickness. In addition they increase in 
strength as the material matures over a period of years. 

WHGHT: 

Ughtness of “EVEREST" ASBESTOS CEMENT pipes 
means lower transport diarges--a very Important 
fector particularly at this time when the Railways 
have such a gigantic task to perform In India's 
War Effort. 



ABBIBTOS CSMRMT 

for further partiaMan apfdy to : 


ASBESTOS CEMENT LIMITED 

StadOfict: 

BOMBAY - CALCUTTA: P. O. BOX No. 174 
MADRAS : P. O 800( Ne^ ISO. 




BIRD A €0., liBhftrcs BeW A Cmwi yir iP 

Sefling Agents: The Cement Harketing Co. of India, Ltd.^ 

Who are the Distributors of: A. C. C. & OALMIA CcmefttS 

(€«»rtiiCeed to eicead the t m id toment s of the Mtoih Stowtord Spedicatim) 

Due to the War Cement is rekase4 for works of National importance or for essential rep^rs only*. 

Thdr audiorfsed stockists are In tfie towns 
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STEEL WINDOWS 
AND DOOBS? 


m** 8le«l windows end dooxi olEftt the leest 
/^L * obomictiem to 14^ as contpeied to fho 
^ ^Si)* otd4wiMoiiod wooden wltutowt. Thej 
R^n liaTe fJwt nect» aliok eppeezenoe whion^ 
O'ooe BO wen with modem buildings. 

i>/ us Ae^ Steel windows end domni cen't be atteoked 
jKwinjwB- by white ents or other ineecti. Our 
po0t-war eteel w ind ow s end dooam ere made roat^ 
6utJd/rtg^ noiftmttbf BBpB<MlBpnf. 
pradlBins* 

Feoton-mndBi ttandardieed weel diom 
end wmdiQWi Aeed wy bdKe 

B. It bebiian b hdbatta lid. 

VUICAK IRON WORE$^ KARACHI. 




G. P. p; ROOF PRODUCTS iiQUID iSAU OAHP 
REINFORCED PLAS^ FW iE>^Y 

To be oirar tlio crad^ . . 

Ask for Literature and Samples 


GARLICK & CO., 


FOR AU TYPES OF 

REtNfORCED CONCRETE STRUCTURES 

CONSiMJ 

BRITANNIA BUILDING ! 

& I 


IRON CO., LTD. 


RHONE CAL. : 

Ste(>hen House, 4. DaJhousle S^ra, 


CALCUtTA 


WE BUILD 

Factories, Hospitals, Aefodrofnes and 
C«ment and Anphait Road- Runways 
A.R.P. Shelters, Bridges, Sewers, Pipe 
hnes, Reiciforced Concrete, Storage Tanks, 

Silos, Bins and Buildings ot every 
description. 

ARDEMIR N. IBANi & CD., 

NAMDAR MANZU. 

Colaba Road, .... Bomber S. 


Iltetd* CiPde, BOHBAT, and «t 
Madttti Maricee, AHHeDABAO. 




AE£3D. 

THE ttST 

CEMENT WATEarROOFea 

fra fw Trf Mid n,.d by and attiiiibat RiUbnildi 

bMsiiM IT ENSUmS PeUPECn-Y WAlrailMOOF 
CEMENT CONOtSTE OR PtAEYi|liN« 

ddd^MPP 

iMCneASES TH« STNiVtGTH OT CSfcWT TO A VaW Y 
MARKID13CaiaKANDf«RMANeHTl.YCUR«XS •ALT<mrrMC 
at KCBM THE 8TRUCrum AB9QLliTCI.Y aONMIVr 
HIGHEST OOWT TWT dMTlFtCATie 
COMPARE “ CICO 3 ** WITH AMY 8IM»JUt mOOMCm AMD 
JUOW rOR YOUMEUT 

Urge Fresh Stocks Always AvaltabW 
WRITE FOR FwH D«c»Hs and Copy of Govt. To»t Report 

THE STSHCniMt WAWtOOMK CO., 

21-1, Dover ftoad, Banyfnoge, Calcutta. flioM IHc. TIL 
Teleframa : *•' MfuaiHwef'' OMcutkab 

SMlUng JgeM , 

eiLlLAf4t)C.I?$ AI^IDUttlNCr A CO*« 

4.mtaore A DeM. 


FitEaY AVAILABLE AGAIN 

Bowraiiite AmJ- 
Corrofive Mnt 


keep* your Irpn 
•ml ateel work 
ttii* from ttie 
ravaft* of rutt 
and corroftOR. 
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THE NON-rtRROU'^ METAL REH^PRY 
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IVZ STREET. CALCUTTA. 




Heep'em fcr 





F aster and stlll faster the wheels of 

trcin^hnrr miicf rpvolvp tn tn 




■ transfjort must revolve so as to 
keep both the Home and Fighting 

fronts full/ supplied till final victory is won. The ceaseless effort 
of the Railways in this direction will be greatly accelerated by your 
wholehearted and active assistance in securing a still quicker turn 
round of wagons than ever before. Therefore .... 

/ Load <fi unload wagons speedily. 

2 Load them up to full capacity. 

3 Watch your demurrage bills. 

4 Keep wagons moving. 


(il^ 



fi?ur fireetiff* Cc-Opft*a//cit 
H ^/// 9 mprcvf Oar 








ASK JACKS ABOUT IT 

Williams Jacks & Co. Ltd.. Ballard Estate. Bombay 
Branches. Calcutta. Lahore. Madras. Karachi. 
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For full particulws, unfe or pkotte to 


McKenzies limited 


SEWRI. BOMBAY 


, grams ‘*UWHILLS” 
phone 60007(3 lines) 
and 

ESPLANADE. MADRAS 








A ROAD SUCH AS THIS CATERS WELL 


FOR MIXED TRAFFIC IN DISTRICTS. 
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